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loess  from  the  Sagavanirktok  River  over  most  of  the  region.  Areas  downwind  from  the  river  have  alkaline  tundra  with 
a  gradient  of  declining  soil  pH  values  away  from  the  river;  the  northwest  portion  of  the  region  is  not  downwind  from 
the  river  and  consequently  has  acidic  tundra.  The  coastal  temperature  gradient  is  among  the  steepest  in  the  Arctic. 
Three  of  Young’s  (1971 )  four  fioristic  zones,  which  are  based  on  the  amount  of  total  summer  warmth,  are  present 
within  the  region.  The  effects  of  the  temperature  gradient  can  be  seen  in  the  increase  of  the  total  number  of  plants  in 
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20.  Abstract  (cont’d). 

the  flora  and  the  increased  plant  productivity ,  particularly  of  shrubs,  as  one  moves  inland.  The  predominantly  wet 
landscape  also  creates  steep  vegetation  gradients  within  elevation  changes  of  a  few  centimeters.  Small  hummocks  and 
higher  microsites  associated  with  ice  wedge  polygon  relief  may  be  elevated  only  10-25  cm  above  the  level  of  saturated 
soils  but  can  support  rich  mesic  tundra  plant  communities.  Thus  each  point  in  the  tundra  of  the  Prudhoe  Bay  region 
is  a  product  of  numerous  microscale,  mesoscale  and  macroscale  environmental  gradients.  This  study  examines  these 
three  scales  of  environmental  gradients  and  their  effects  on  the  vegetation.  Data  from  92  permanent  study  plots  are 
presented  to  document  42  vegetation  types.  Maps  of  the  region  (Walker  et  al.  1980)  are  analyzed  to  determine  how 
the  gradients  affect  the  mapped  vegetation  and  landform  units.  At  the  microscale,  soil  moisture,  soil  pH,  percentage 
of  organic  matter,  soil  nutrients,  snow  depth,  hummock  size,  cryoturbation  and  animal  activity  are  examined.  Pearson’s 
correlation  analysis  is  used  to  explore  the  relationships  between  variables  and  the  cover  data  for  each  plant  species. 

The  mesoscale  variables  that  are  examined  are  all  related  to  the  loess  gradient.  The  effects  of  loess  on  the  soils  and 
composition  of  the  vegetation  are  studied  using  the  same  techniques  as  for  the  microscale  variables.  The  macroscale 
portion  of  the  study  focuses  on  the  effects  of  the  steep  coastal  temperature  gradient.  A  floristic  analysis  examines  the 
flora  with  respect  to  the  temperature,  soil  moisture  and  cryoturbation  gradients.  A  willow  study  correlates  summer 
warmth  with  the  width  of  growth  rings  and  the  height  of  Salix  lanata  ssp.  richardsonii  along  a  100-km  north-south 
transect.  A  vegetation  zonation  of  the  coastal  plain  in  the  vicinity  of  the  Sagavanirktok  River  based  only  on  shrub 
height  is  also  presented. 
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PREFACE 


This  report  was  prepared  by  Dr.  Donald  A.  Walker,  Research  Associate,  Institute 
of  Arctic  and  Alpine  Research  (INST AAR),  University  of  Colorado,  Boulder.  It  was 
written  as  a  doctoral  thesis  prepared  in  1981  at  the  University  of  Colorado,  Depart¬ 
ment  of  Environmental,  Population  and  Organismic  Biology.  The  study  was  initiat¬ 
ed  in  1973  under  the  U.S.  Tundra  Biome  portion  of  the  International  Biological  Pro¬ 
gram  (IBP)  and  is  part  of  CRREL  research  activities  conducted  under  DA  Project 
4A161102AT24,  Research  in  Snow,  Ice  and  Frozen  Ground,  Task  CS,  Work  Unit 
001,  Environmental  Constraints  on  Frozen  Terrain.  Portions  of  the  field  and  office 
studies  were  undertaken  with  nonrestricted  contributions  to  the  University  of 
Alaska’s  Tundra  Biome  Center  from  the  Prudhoe  Bay  Environmental  Subcommit¬ 
tee  of  the  Alaska  Oil  and  Gas  Association.  Other  support  was  shared  with  Tundra 
Biome  projects  sponsored  by  the  National  Science  Foundation,  which  were  based  at 
the  Naval  Arctic  Research  Laboratory  at  Barrow,  Alaska.  The  report  is  a  contribu¬ 
tion  to  the  U.S.  IBP,  the  Man  and  the  Biosphere  Program,  and  the  U.S.-U.S.S.R.  bi¬ 
lateral  Environmental  Protection  Agreement,  Project  V,  Protection  of  Northern 
Ecosystems  (Scriabine  1978). 

Numerous  individuals  have  made  helpful  suggestions.  Dr.  Roger  Barry,  climatol¬ 
ogist  at  the  Cooperative  Institute  for  Research  in  Environmental  Sciences  (CIRES), 
University  of  Colorado,  and  Richard  K.  Haugen,  CRREL,  reviewed  the  climate  sec¬ 
tions.  Mr.  Haugen  allowed  the  author  to  use  his  unpublished  climate  data  from 
Prudhoe  Bay  and  the  Haul  Road.  Dr.  Kaye  R.  Everett  and  Dr.  John  C.F.  Tedrow 
reviewed  the  soils  section.  Dr.  Vera  Komdrkovd,  INST  AAR,  reviewed  the  vegetation 
section.  Individuals  who  participated  in  the  field  work  included  John  Batty,  John 
Davidson,  Fred  Rowley,  Jane  Westlye,  Eleanor  Werbe,  Ken  Bowman  and  Kate  Pal¬ 
mer.  Computer  expertise  came  from  Ken  Bowman,  John  Albrecht,  Kevin  Dorr, 
Margaret  Eccles,  Kevin  Bleeker  and  Steve  Carnes.  Drafting  was  done  by  Vicki  Dow, 
Don  Mills,  Ken  Bowman,  Martha  Bramhall  and  Eleanor  Huke.  Kate  Salzburg  of 
INST  AAR  and  Stephen  Bowen  of  CRREL  helped  with  numerous  aspects  of  the  tech¬ 
nical  illustrations. 

Numerous  taxonomists  generously  helped  with  the  plant  identifications.  Dr. 
David  Murray,  University  of  Alaska  Museum,  and  Dr.  William  Weber,  University 
of  Colorado  Museum,  examined  the  vascular  plants.  Dr.  William  Steere,  New  York 
Botanical  Gardens;  Barbara  Murray,  University  of  Alaska  Museum;  Dr.  William 
Weber;  Dr.  Joanne  Flock,  University  of  Colorado;  Dr.  Sam  Shushan,  University  of 
Colorado;  and  Dr.  John  Thomson,  University  of  Wisconsin,  all  helped  identify  the 
mosses  and  lichens. 

Most  of  the  soils  were  analyzed  at  the  INST  AAR  sedimentology  laboratory  by  Rolf 
Kihl.  Dr.  J.  McKendrick,  Agricultural  Experiment  Station,  Palmer  Research  Cen¬ 
ter,  University  of  Alaska,  analyzed  the  soil  nutrients.  Tom  Boldin,  technician  at  the 
University  of  Colorado  Medical  School,  sectioned  and  mounted  the  willow  stems  for 
the  growth  ring  analysis. 


Dr.  Patrick  J.  Webber,  University  of  Colorado,  Department  of  Environmental, 
Population  and  Organismic  Biology  and  Director  of  INST  AAR,  was  the  thesis  ad¬ 
visor  and  provided  support  through  his  contracts  and  grants.  Dr.  Everett,  Institute 
of  Polar  Studies,  The  Ohio  State  University,  and  Dr.  Jerry  Brown,  Earth  Sciences 
Branch,  CRREL,  have  been  most  helpful  throughout  this  study  and  have  been  major 
sources  of  inspiration.  Dr.  Max  E.  Britton  reviewed  this  work,  and  his  comments  are 
much  appreciated.  David  Cate,  CRREL,  made  numerous  very  helpful  suggestions 
and  has  greatly  helped  the  quality  of  this  report. 

The  contents  of  this  report  are  not  to  be  used  for  advertising  or  promotional  pur¬ 
poses.  Citation  of  brand  names  does  not  constitute  an  official  endorsement  or  ap¬ 
proval  of  the  use  of  such  commercial  products. 
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VEGETATION  AND  ENVIRONMENTAL 
GRADIENTS  OF  THE  PRUDHOE  BAY 
REGION,  ALASKA 

Donald  A.  Walker 


CHAPTER  1.  INTRODUCTION 


The  Prudhoe  Bay  oil  field  (Fig.  1)  is  in  a  region 
of  nonglaciated  wet  coastal  tundra  with  primarily 
alkaline  soils.  The  recent  extensive  development 
(Fig.  2)  has  created  a  need  for  information  regard¬ 
ing  this  relatively  unknown  type  of  tundra.  The 
objective  of  this  report  is  to  provide  a  thorough 


description  and  analysis  of  the  regional  vegetation 
and  environmental  gradients. 

Most  of  our  knowledge  of  Alaskan  arctic  wet 
coastal  ecosystems  comes  from  Barrow,  Alaska, 
which  is  an  acidic  tundra  region.  The  early  de¬ 
tailed  ecosystem  research  at  Barrow  was,  for  the 


Figure  /.  Location  of  Prudhoe  Bay  on  the  northern  coast  of  Alaska.  (From  Walker  et  at.  1980.) 


Figure  2.  Road  and  pipeline  network  in  the  western  (Sohio)  portion  of  the  Prudhoe  Bay  oil  field.  The  roads 
connect  numerous  drilling  pads,  base  camp,  and  construction  and  oil-processing  facilities.  Note  the  numerous  oriented 
thaw  lakes.  ( Photo  by  NASA.) 


most  part,  confined  to  the  immediate  vicinity  of 
the  Naval  Arctic  Research  Laboratory  because  of 
the  difficulty  of  traveling  inland.  The  Prudhoe 
Bay  research  had  the  advantage  of  easy  access  to  a 
large  diverse  area  of  tundra  due  to  the  presence  of 
the  trans-Alaska  pipeline  haul  road  and  the  exten¬ 
sive  road  network  within  the  region.  This  made 
feasible  a  detailed  examination  of  the  mesoscale 
and  macroscale  environmental  and  vegetation  gra¬ 
dients  along  a  continuous  latitudinal  transect. 
Cantlon  (1961)  was  the  first  to  discuss  the  vegeta¬ 


tion  of  northern  Alaska  in  terms  of  microscale, 
mesoscale  and  macroscale  environmental  gra¬ 
dients,  and  his  precedent  is  followed  here.* 

•  The  microscale  gradients  are  discussed  first  because  the  vege¬ 
tation  types  are  most  easily  defined  in  relation  to  microscale 
phenomena,  and  these  types  are  discussed  in  the  chapters  on 
mesoscale  and  macroscale  gradients.  Some  readers  may  prefer 
to  read  the  chapters  on  mesoscale  and  macroscale  gradients 
(Chapters  4  and  5)  first,  as  this  material  may  be  of  broader  in¬ 
terest.  This  can  be  done  with  only  occasional  references  to 
Chapter  3,  particularly  Table  3. 
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The  microscale  gradients  are  described  in  Chap¬ 
ter  3.  Included  here  are  descriptions  of  the  major 
vegetation  types  and  discussions  of  site  moisture, 
snow  depth  and  cryoturbation  gradients.  The  pri¬ 
mary  emphasis  is  on  soil  moisture  characteristics, 
their  relationship  to  patterned-ground  features, 
and  the  effects  on  other  soil  parameters.  A  major 
portion  of  the  chapter  is  devoted  to  the  responses 
of  individual  plant  taxa  to  the  various  gradients. 
Chapter  4  considers  the  mesoscale  gradients,  pri¬ 
marily  those  related  to  loess  deposited  from  the 
Sagavanirktok  River.  It  includes  discussion  of  the 
variation  in  soil  parameters  and  species  composi¬ 
tion  between  study  sites  within  the  Prudhoe  Bay 
region.  Chapter  5  deals  with  macroscale  patterns. 
It  includes  a  floristic  analysis,  which  examines  the 
influence  of  the  coastal  temperature  gradient  on 
the  regional  flora.  It  also  examines  the  importance 
of  various  worldwide  floristic  influences  on  the  re¬ 
gional  flora  and  how  the  relative  proportion  of  the 
various  elements  changes  along  the  temperature 
and  soil  moisture  gradients.  Chapter  5  also  dis¬ 
cusses  the  changes  in  shrub  productivity  along  the 
temperature  gradient  by  examining  the  variation 


in  the  height  and  growth  ring  widths  of  Salix  Ian- 
at  a  ssp.  richardsonii  along  a  100-km  transect  from 
the  coast  to  the  arctic  foothills. 

This  work  was  part  of  a  multidisciplinary  effort 
conducted  by  the  International  Biological  Pro¬ 
gram  (IBP)  to  examine  the  tundra  biome  (Brown 
1975,  Tieszen  1978,  Brown  et  al.  1980,  Walker  et 
al.  1980),  which  built  on  an  already  substantial 
volume  of  research  at  Barrow  (Britton  1973,  Gunn 
1973).  This  report  is  an  edited  version  of  a  thesis 
prepared  in  1981.  Since  it  was  written,  there  have 
been  several  new  ecological  studies  related  to  envi¬ 
ronmental  impacts  within  the  oil  field  (e.g.  U.S. 
Army  Corps  of  Engineers  1980,  1982,  LGL  Alas¬ 
ka  Research  Associates  1983).  There  is  also  a  new 
guidebook  for  the  regional  permafrost  features 
(Rawlinson  1983)  and  a  major  new  work  on  the 
paleoecology  of  Beringia  (Hopkins  et  al.  1982). 
The  rapid  growth  in  knowledge  of  the  region  has 
dated  some  of  the  introductory  material  in  Chap¬ 
ter  2,  particularly  the  sections  on  geology  and 
wildlife.  Interested  readers  should  consult  the 
above  references  for  more  up-to-date  discussions 
of  these  topics. 
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Prudhoe  Bay  region.  (Adapted  from  Air  Photo  Tech  Inc 


CHAPTER  2.  DESCRIPTION  OF  THE  REGION 


TOPOGRAPHY 

The  area  discussed  here  is  roughly  defined  by 
the  extent  of  the  road  network  as  it  existed  in  1978 
(Fig.  3).  It  lies  between  the  Sagavanirktok  River 
on  the  east  and  the  Kuparuk  River  25  km  to  the 
west  and  extends  about  10  km  inland  to  just  south 
of  the  Deadhorse  airfield.  In  1979  the  Kuparuk 
Field  was  connected  to  the  Prudhoe  Bay  region  by 
a  road  to  the  west.  The  Kuparuk  Field  is  farther 
from  the  coast,  and  the  vegetation  is  somewhat 
different  from  that  in  the  main  Prudhoe  Bay  re¬ 
gion,  mainly  because  the  terrain  is  more  rolling, 
the  climate  is  relatively  warm,  and  the  tundra  is 
acidic.  The  vegetation  of  the  Kuparuk  area  was  ex¬ 
amined  in  1980  but  is  discussed  here  only  in  com¬ 
parison  to  the  main  Prudhoe  Bay  area. 

Within  the  study  area  the  terrain  is  mostly  flat. 
From  the  air  the  dominant  geomorphic  character¬ 
istics  are  the  numerous  lakes  and  the  polygonally 
patterned  ground  (Fig.  4  and  5).  The  lakes  have  a 
long-axis  orientation  of  about  N15°W,  and  they 
are  “thaw  lakes”  in  that  they  have  been  formed 
and  enlarged  by  the  thawing  of  frozen  ground 
(Black  and  Barksdale  1949,  Black  1969,  Sellmann 
et  al.  1975).  Their  elliptical  shape  and  parallel 
alignment  have  been  attributed  to  the  action  of 
wind  (Carson  and  Hussey  1959,  1962,  Rex  1961). 
The  exact  mechanisms  for  lake  orientation  are 
not,  however,  completely  understood  (Mackay 
1963).  The  lakes  are  relatively  short-lived  phenom¬ 
ena  that  form,  expand  and  drain  within  a  few 
hundred  to  thousands  of  years.  The  process  is  cy¬ 
clic,  as  new  lakes  form  in  the  basins  of  drained 
lakes.  These  smaller  lakes  eventually  enlarge  until 
they  too  are  drained,  often  by  a  stream  that 
breaches  the  lake  basin.  The  entire  process  is 
termed  the  “thaw  lake  cycle”  and  is  described  by 
Hopkins  (1949),  Britton  (1967),  Billings  and  Pe¬ 
terson  (1980),  Everett  (1980d)  and  others. 

Ice  wedge  polygons  dominate  the  terrain  be¬ 
tween  thaw  lakes.  The  most  widely  accepted  expla¬ 
nation  for  ice  wedge  polygon  formation  is  Lef- 
fingwell’s  thermal  contraction  crack  theory  (Lef- 


fingwell  1915,  1919,  Lachenbruch  1959,  1966). 
According  to  this  theory,  cracks  form  in  the  tun¬ 
dra  when  the  surface  contracts  due  to  low  winter 
temperatures.  These  cracks  form  a  polygonal  net¬ 
work  similar  in  pattern  to  that  formed  in  clays  of 
dry  lake  basins,  except  the  polygons  are  much 
larger,  normally  5-40  m  in  diameter.  In  the  spring, 
when  there  is  unfrozen  water  on  the  tundra  sur¬ 
face,  water  flows  into  the  cracks.  Below  the  per¬ 
mafrost  table  this  water  freezes,  preventing  the 
cracks  from  closing  as  the  ground  temperatures 
rise.  Frost  crystals,  wind-blown  snow  and  sand 
may  also  keep  the  cracks  from  closing.  This  proc¬ 
ess,  repeated  over  many  winters,  eventually  results 
in  an  ice  wedge.  Low-centered  polygons  are  the 
most  common  ice  wedge  polygon  form  in  the 
Prudhoe  Bay  region.  Most  are  nonorthogonal,  i.e. 
the  ice  wedges  do  not  intersect  at  right  angles.  The 
polygon  diameters  range  between  5  and  12  m 
(Everett  1980d).  Each  low-centered  polygon  is 
composed  of  three  elements:  a  central  basin,  a 
raised  peripheral  rim  and  a  trough.  The  rim  con¬ 
sists  of  soil  displaced  by  the  ice  wedge.  The  rims  of 
adjacent  polygons  are  separated  by  a  trough  that 
marks  the  position  of  the  ice  wedge.  The  actual  ice 
wedge  is  usually  only  a  few  centimeters  beneath 
the  trough.  Microrelief  associated  with  low- 
centered  polygons  is  commonly  less  than  0.5  m  but 
can  range  up  to  1  m  (Everett  1980d). 

High-centered  polygons  are  another  common 
feature.  These  form  in  two  ways.  Britton  (1967) 
described  one  process  that  occurs  in  regions  where 
there  is  rapid  accumulation  of  peat,  primarily 
Sphagnum  peat.  The  peat  forms  in  the  polygon 
basins  until  the  basin  is  converted  to  a  raised  poly¬ 
gon  center.  This  process  is  common  in  acidic  por¬ 
tions  of  the  coastal  plain,  but  it  apparently  does 
not  occur  in  the  alkaline  tundra  of  the  Prudhoe 
Bay  region.  Here  most  high-centered  polygons 
form  as  a  result  of  melting  of  the  ice  wedges,  cre¬ 
ating  a  deeper  trough  and  a  relatively  elevated 
polygon  center.  This  commonly  occurs  in  areas 
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where  the  local  drainage  has  been  improved,  either 
by  the  formation  or  drainage  of  a  thaw  lake  or  by 
the  proximity  to  a  stream  or  river  that  has  a  steep 
drainage  gradient  along  its  margin.  High-centered 
polygons  also  occur  along  roads  where  ponding, 
thermokarst  and  settling  of  the  road  have  changed 
the  local  hydrologic  regime. 

Polygons  of  one  form  or  the  other,  sometimes 
with  low-  and  high-centered  forms  mixed  together 
in  complex  systems,  cover  most  of  the  Prudhoe 
Bay  landscape.  Although  the  region  is  generally 
flat,  on  a  microscale  the  surface  is  actually  quite 
rough.  Microrelief  variations  of  less  than  0.5  m  as¬ 
sociated  with  ice  wedge  polygons  are  responsible 
for  most  of  the  spatial  variation  in  soil  and  vegeta¬ 
tion  type  within  the  area. 

Other  landform  types  associated  with  flat  sur¬ 
faces  include  nonpatterned  ground,  disjunct  poly¬ 
gon  rims,  reticulate-patterned  ground,  frost  scar 
terrain  and  hummocks  (Everett  1980d).  Nonpat¬ 
terned  ground  and  disjunct  polygon  rims  are  com¬ 
monly  associated  with  new  surfaces  in  recently 
drained  lake  basins.  Reticulate-patterned  ground 
occurs  on  well-drained  upland  surfaces,  often  near 
streams.  The  pattern  is  a  complex  arrangement  of 
slightly  convex  polygons  with  diameters  less  than  1 
m  (Everett  1980d).  Frost  scars,  or  nonsorted  cir¬ 
cles,  are  another  form  of  patterned  ground.  The 
circles  are  1-2  m  in  diameter  with  a  center  spacing 
on  the  order  of  2.5  m  (Everett  1980d).  The  central 
areas  of  the  frost  scars  are  often  barren  and  frost 
active.  Washburn  (1969)  has  described  the  proc¬ 
esses  involved  in  frost  scar  formation.  The  sloping 
terrain  associated  with  pingos  and  streams  is  com¬ 
monly  very  frost  active,  with  small  frost  scars 
and/or  large  earth  hummocks.  The  hummocks  can 
be  up  to  0.2  m  tall  and  0.5  m  in  diameter  (Everett 
1980d). 

Pingos  are  the  most  distinctive  features  in  the 
region.  These  small,  dome-shaped  hills  are  pro¬ 
ducts  of  cryostatic  forces  that  occur  with  the  de¬ 
velopment  of  permafrost  in  recently  drained  lake 
basins  (Porsild  1938,  Mackay  1962,  1979,  Everett 
1980d). 

Several  streams  and  rivers  give  the  landscape 
further  variety.  The  Sagavanirktok  and  Kuparuk 
rivers  have  numerous  braided  channels  with  exten¬ 
sive  gravel  and  sand  bars.  Active  sand  dunes  occur 
in  the  deltas  of  both  rivers  and  are  extensive  along 
the  western  bank  of  the  Sagavanirktok.  Bluffs  and 
terraces  associated  with  the  rivers  provide  suffi¬ 
cient  terrain  relief  so  that  snowbanks  last  into  late 
July.  The  Putuligayuk  and  Little  Putuligayuk  are 
smaller  rivers  and  have  oxbow  lakes  and  beaded 


thaw  ponds.  The  extensive,  barren  gravel  bars  in 
the  larger  rivers  are  due  to  the  high  spring  runoff 
levels  that  occur  within  ten  days  following  break¬ 
up.  Up  to  90%  of  the  annual  flow  can  occur  with¬ 
in  this  period  on  the  Little  Putuligayuk  River 
(Carlson  et  al.  1977).  During  midsummer  and  late 
summer,  flow  rates  are  much  reduced,  exposing 
the  river  bars. 

Murray  (1978)  has  noted  that  the  large  gravel- 
bottomed  rivers  in  the  region  are  the  main  features 
that  make  the  Prudhoe  Bay  area  so  different  from 
the  IBP  study  site  at  Barrow  and  the  coastal  plain 
west  of  the  Kuparuk  River.  The  rivers  west  of  the 
Kuparuk  and  east  of  the  Utukok  River  near  Icy 
Cape  all  either  drain  into  the  Colville  River  or 
have  their  headwaters  in  the  unconsolidated  de¬ 
posits  of  the  coastal  plain  or  in  the  foothills  associ¬ 
ated  with  Lookout  Ridge.  The  Kuparuk,  Sagavan¬ 
irktok,  Shaviovik,  Canning,  Hulahula,  Okpilak 
and  rivers  to  the  east  all  have  their  headwaters  in 
bedrock  areas  of  the  Brooks  Range. 

The  Sagavanirktok  River  is  responsible  for  the 
calcareous  substrate  in  the  Prudhoe  Bay  region 
and  along  the  river  to  the  south  (Drew  1957,  Ko- 
randa  1960,  O’Sullivan  1961,  Murray  1978,  Par¬ 
kinson  1978,  Steere  1978).  The  river  and  many  of 
its  tributaries  pass  through  the  Lisburne  limestone 
deposits  on  the  northern  flank  of  the  Brooks 
Range.  The  calcareous  silts  are  spread  from  the 
broad  river  channels  to  the  surrounding  terrain  by 
strong  easterly  winds  (Benson  et  al.  1975,  Walker 
and  Webber  1979b). 

The  seacoast  is  another  distinct  and  interesting 
area,  with  coastal  bluffs,  driftwood-littered  strand 
lines,  sand  beaches,  saltwater  lagoons  and  estuar¬ 
ies.  Numerous  barrier  islands  occur  offshore. 

The  morphology  of  the  North  Slope  in  general 
has  been  reviewed  by  H.J.  Walker  (1973).  The 
periglacial  landforms  in  the  Prudhoe  Bay  region, 
excluding  those  at  the  coast,  have  been  described 
and  mapped  at  a  scale  of  1:12,000  by  Everett 
(1980d).  The  hydrology  of  the  region  has  been  dis¬ 
cussed  by  Bilgin  (1975),  Carlson  et  al.  (1977)  and 
Updike  and  Howland  (1979). 


GEOLOGY 

The  oil  and  gas  is  contained  in  Sadlerochit  sand¬ 
stones  at  a  depth  of  about  3000-3300  m.  Oil  has 
also  been  found  in  the  Kuparuk,  Sagavanirktok, 
Shublik  and  Lisburne  formations  (Fig. 6).  The  oil¬ 
bearing  formations  lie  along  the  Barrow  Arch, 
which  runs  parallel  to  the  northern  Alaskan  coast- 


line.  The  hydrocarbons  are  trapped  in  the  Prud- 
hoe  Bay  field  by  truncation  of  the  Sadlerochit  for¬ 
mation  by  Lower  Cretaceous  shales  east  of  the 
Sagavanirktok  River  and  by  faults  on  the  north 
and  southwest  sides.  The  area  of  closure  on  the 
top  of  the  Sadlerochit  formation,  forming  the 
main  Prudhoe  Bay  oil  pool,  is  about  500  km!.  De¬ 
tails  of  the  structure  of  the  field  and  the  geologic 
history  are  contained  in  Rickwood  (1970)  and 
Morgridge  and  Smith  (1972).  The  Lower  Creta¬ 
ceous  shales  and  Upper  Cretaceous  mudstones, 
shales  and  sandstones  above  the  oil-bearing  rocks 


have  been  given  informal  designations  as  shown  in 
Figure  6.  The  deep  conglomerates,  mudstones  and 
sandstones  of  the  Sagavanirktok  formation  are 
products  of  deposition  in  a  shallow  sea  that  cov¬ 
ered  much  of  northcentral  Alaska  during  the  Ter¬ 
tiary  period  (Morgridge  and  Smith  1972). 

The  stratigraphic  column  is  topped  by  up  to  150 
m  of  unconsolidated  Quaternary  gravel  deposits 
(BP  Alaska,  Inc.  1971)  termed  the  Gubik  forma¬ 
tion  (Smith  and  Mertie  1930,  O’Sullivan  1961, 
Black  1964).  O’Sullivan  described  the  Quaternary 
deposits  of  the  coastal  plain  and  contrasted  the 


deposits  in  the  Kuparuk-Sagavanirktok  region 
with  those  to  the  west.  Much  of  the  Gubik  sedi¬ 
ment  was  formed  in  a  marine  environment,  but 
there  is  intermixing  with  fluvial  and  eolian  de¬ 
posits  (O’Sullivan  1961,  Black  1964).  Everett 
(1980c)  considered  the  Quaternary  deposits  in  the 
Prudhoe  Bay  region  to  be  reworked  Tertiary  sedi¬ 
ments  of  materials  derived  from  the  Brooks 
Range.  Much  of  the  surface  is  mantled  with  about 
1  m  of  loess  and  surface  organic  deposits  (Everett 
1980c). 

The  surface  geology  of  the  Prudhoe  Bay  region 
has  been  mapped  by  Updike  and  Howland  (1979). 
The  region  has  not  been  glaciated.  Most  of  the 
surface  is  dominated  by  lacustrine  silt  and  gravel 
deposits  associated  with  lakes  in  various  phases  of 
the  thaw  lake  cycle.  Large  areas  are  also  covered 
by  fluvial  deposits  associated  with  the  active  and 
inactive  channels  of  the  Sagavanirktok,  Kuparuk 
and  Putuligayuk  rivers.  The  northeastern  portion 
of  the  region  has  eolian  deposits  associated  with 
the  Sagavanirktok  River  dunes.  Some  areas  im¬ 
mediately  adjacent  to  the  coast  are  mantled  by  the 
Flaxman  formation,  a  marine  sandy  mud  contain¬ 
ing  some  fairly  large  boulders  (Leffingwell  1919, 
O’Sullivan  1961).  The  boulders  were  apparently 
ice-rafted  from  a  Canadian  glacial  source  (Mac- 
Carthy  1958,  Hopkins  et  al.  1978,  Rodeick  1979). 

The  history  of  the  sea  level  in  the  region  for  the 
past  30,000  years  has  been  presented  by  Hopkins 
(1977)  and  Sellmann  and  Brown  (1973).  During  the 
last  glaciation  the  sea  level  retreated  north  of  its 
present  location.  For  the  Chukchi  Sea  on  the  Sew¬ 
ard  Peninsula,  Hopkins  (1977)  showed  that  the  sea 
level  was  at  -27  m  30,000  years  ago,  retreated  to 
about  -90  m  by  18,000  years  ago,  and  then  rose  to 
near  the  present  level  by  5,000  years  ago.  After  the 
ocean  retreated,  permafrost  began  developing  on 
the  exposed  coastal  plain  surfaces.  With  the  read¬ 
vance  of  the  ocean  following  the  Itkillik  glaciation 
in  the  Brooks  Range  (Hamilton  and  Porter  1975), 
many  permafrost  areas  were  covered  with  water, 
and  some  of  these  offshore  areas  today  contain 
subsea  permafrost  (Lachenbruch  and  Marshall 
1977,  Barnes  and  Hopkins  1978,  Vigdorchik  1978, 
1980b).  The  sea  level  history  prior  to  the  Wiscon¬ 
sin  glaciation  is  much  more  sketchy.  Several  au¬ 
thors  (Hopkins  1977,  O’Sullivan  1961,  McCulloch 
1967)  have  recognized  terraces  in  western  Alaska 
that  represent  interglacial  warm  periods  that  cor¬ 
respond  to  the  history  of  sea  level  worldwide. 

Coastal  erosion  rates  in  the  Prudhoe  Bay  region 
are  on  the  order  of  1  m  per  year,  which  is  relatively 
low  compared  to  other  segments  of  the  Beaufort 
coast  (Harper  1978,  Hopkins  and  Hartz  1978a,  b). 


This  is  due  to  the  sandy  beaches  along  the  Prud¬ 
hoe  Bay  coast,  which  are  more  stable  than  the  sil¬ 
ty,  peaty  bluffs  that  are  common  for  long  stretch¬ 
es  of  the  coastline  to  the  west.  O’Sullivan  (1961) 
and  Vigdorchik  (1980a)  suggested  that  the  lower 
erosion  rates  may  also  be  due  to  greater  tectonic 
uplift  in  the  eastern  portion  of  the  coastal  plain. 

Howitt  (1971)  has  discussed  onshore  permafrost 
in  the  Prudhoe  Bay  region  and  some  of  the  related 
engineering  problems.  The  depth  of  permafrost  in 
the  region  is  about  660  m,  the  deepest  known  in 
Alaska  (Gold  and  Lachenbruch  1973).  Near  the 
surface  the  permafrost  is  particularly  ice  rich.  The 
top  3-4  m  of  permafrost  may  contain  up  to  80% 
interstitial  ice,  not  counting  massive  ice  associated 
with  ice  wedges  (Brown  and  Sellmann  1973).  Ever¬ 
ett  (1980d)  has  mapped  the  top  2.5  m  of  perma¬ 
frost  along  a  170-m-long  trench  at  the  Gas  Arctic 
gas  pipeline  test  facility  at  Prudhoe  Bay.  His  maps 
dramatically  show  the  large  amounts  of  massive 
ice  wedge  and  interstitial  ice. 


CLIMATE 

The  Prudhoe  Bay  climate  is  characterized  by 
long,  cold  winters  and  short,  cool  summers  and 
falls.  The  annual  mean  temperature  is  about 
-13  °C,  with  the  July  mean  ranging  from  about 
4  °C  at  the  coast  to  about  8  °C  at  some  inland  areas 
(Table  1).  This  places  the  Prudhoe  Bay  region  well 
within  the  arctic  climate  zone  as  defined  by  Kop- 
pen  (1936). 

During  the  winter  the  sun  is  below  the  horizon 
for  49  consecutive  days,  and  the  mean  monthly 
temperatures  remain  below  0°C  from  September 
through  May.  The  monthly  means  for  January, 
February  and  March  are  around  -30  °C,  and  per¬ 
sistent  winds  sometimes  produce  chill  factors  of 
less  than  -110°C  (Gavin  1973).  Winter  wind  data 
for  1974-75  for  Prudhoe  Bay  have  been  summar¬ 
ized  by  Gamara  and  Nunes  (1976).  During  that  pe¬ 
riod  (October  to  March)  wind  velocities  exceeded 
13  km  h"'  73%  of  the  time  and  exceeded  39  km  h~' 
8%  of  the  time.  During  November,  December, 
January,  February  and  April,  winds  were  from  the 
west  or  west-southwest  44%  of  the  time.  Schwerdt- 
feger  (1973)  explained  that  at  Barter  Island  the 
strong  winter  westerlies  are  products  of  cold,  sta¬ 
ble  air  flowing  from  the  north  and  piling  up 
against  the  barrier  of  the  Brooks  Range,  resulting 
in  a  west  wind  parallel  to  the  range.  It  appears  that 
this  effect  extends  as  far  west  as  Prudhoe  Bay. 

Winter  precipitation  is  generally  light.  Clear  to 
partly  clouJy  skies  are  present  more  than  60%  of 
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Table  I.  Summary  of  available  climatic  data  (temperature,  precipitation  and  wind)  for  Prudhoe  Bay,  Alaska 
(1970-1978). 


».  TEMPERATURE' 

Distance  from  coast 
(km) 


Temperature  t  °C) _  Thaw  A  lone 


Locution 

J 

F 

\f 

A 

Vf 

J 

J 

A 

5 

O 

V 

D 

Annual 

deeree-days 

Shortest 

wind  , 

Arco  8-yr  mean 

-28.2 

-31.5 

-29  6 

-19.4 

-  5.9 

3.0 

6.7 

6.0 

0.3 

-11.9 

-20  5 

-27  5 

-13  0 

(1970-1978) 

West  Dock 

0  7 

0  7 

1976 

l  7 

4.1 

4.2 

0.3 

287 

1977 

-  1.5 

2  6 

4.2 

16 

-  3.1 

318 

Pad  F 

\l 

7.1 

1976 

5.4 

4.1 

1.1 

1977 

4.0 

4.2 

6  2 

1.7 

-  4.0 

491 

Arco 

6  0 

20  8 

1976 

-30  8 

-31  9 

-29.0 

-16.5 

-  5  9 

3.2 

6  8 

6  6 

1.7 

-11.4 

-16  5 

-30  4 

-12.8 

571 

1977 

-23  1 

-28.0 

-31  9 

-19  1 

-  5.5 

3.7 

5.5 

8.2 

2.5 

-  4.7 

-21.4 

-23.4 

-11.4 

613 

1978 

-260 

-24.6 

16.5 

-  7.6 

2.8 

8.4 

5.2 

2.6 

-12.9 

-14.8 

-23.3 

- 10.6* 

606 

Dead  horse 

118 

26.2 

1976 

-  19 

4.3 

7.3 

5.8 

1.4 

556 

1977 

-  1.2 

5.7 

7.6 

9.8 

5.8 

-  6.0 

879 

Date 


b.  PRECIPITATION* 

Unfrozen  Snow 
Duration  of  precip.  water 

thaw  season  (mm)  (mm) 


Total  thawed 
preap. 
(mm) 


1977  31  May-6  Oci  101  163  266 

1978  _ 3  Jun-29  Sep  83  _ 95* _  178 


c.  HIND 

Mean  speed  (km  hr / 


Principal  direct  tonfs)  t9’*  of  winds  from  this  octant) 


Location 

J 

F 

M 

4 

M 

J 

J 

4 

.$ 

O 

V 

D 

Pad  F* 

1974 

>  32  2 

16  4 

>  23  0 

>  30  2 

>  21.8 

18  7 

14  2 

NE-E(45) 
W-N  W  (30) 

NE-E(45) 

NE  E(70) 

E  SE(**3> 

NE-E(62) 

SW-W(53) 
NE  E(24) 

SW-W(58) 

NE-E(21) 

1975 

>  22.0 

>  21.3 

15.5 

13.6 

>  25.“* 

SW-W(57) 

NE-E(28) 

NEE(42) 

SW-W(41) 

E-SE(31) 

SW-W(20) 

W-N  W(43) 
E-SE(P) 

NEEI68) 

Gas  Arctic  site* 
1977’ 

r  5 

13  0 

NE-E(42) 

l  SE(5I) 

1978 

15.7 

17.2 

13  ** 

NE-E(54) 

N-NEC8) 

NE  E(39) 
N-NE(38) 

\  SEt2") 

Haugen  (1979)  and  Walker  el  al.  (1980) 

’  January  missing 

'  Haugen  (1979).  IBP  site  (Wyoming  snow  gauge). 

*  Gauge  bridged  over  by  snow. 

'  Gamara  and  Nunes  (1976);  speed  data  derived  from  the  following  classes 

calm,  1-3,  4-6.  7-10,  11-16,  17-21.  >  21  knots,  directions  derived  from  20-  interval  wind  roses. 

*  Everett  (1980b);  speed  data  derived  from  the  following  classes: 

0-1.  1-2.  2-3.  3-4,  4-5.  5-6.  6-7.  "-8.  9-10  m  s.  directions  derived  from  15 '  interval  wind  roses 
Periods  of  record  for  1977  are  28  June-23  July,  24  July-24  August 


the  time  (Brower  et  al.  1977).  The  clear  weather  is 
due  to  the  dominance  of  high  pressure  systems  and 
the  presence  of  a  deep  thermal  inversion  (Conover 
1960).  The  average  April  snowpack  is  on  the  order 
of  30-40  cm  thick.  The  snow  surface  is  generally 
high-density  windpack  (to  480  kg  nr’),*  with  up  to 
20  cm  of  low-density  depth  hoar  at  the  base  of  the 
snowpack.  The  snow  surface  is  rough,  with  snow 
dunes  and  sastrugi. 

In  summer  the  region  can  be  divided  into  two 
fairly  distinct  climatic  areas.  The  immediate  coast¬ 
al  area  has  a  climate  similar  to  Barrow’s.  Inland 
areas  have  a  somewhat  modified  arctic  coastal  cli¬ 
matic  regime  (Dingman  et  al.  1980).  Along  the 
coast  there  is  more  fog,  less  sunshine,  and  lower 
temperatures  than  at  stations  only  a  few  kilom¬ 
eters  inland.  The  very  steep  temperature  gradient 
at  the  Prudhoe  Bay  coast  has  been  described  by 
Haugen  (1979)  and  Walker  and  Webber  (1979b). 
Within  the  region  temperatures  are  closely  corre¬ 
lated  with  the  distance  to  the  coast  measured  in  the 
direction  of  the  primary  wind  vector,  N75°E. 
Conover  (1960)  has  described  the  Arctic  Front  and 
its  influence  on  seasonal  temperatures. 

On  days  when  high  temperatures  prevail  inland, 
a  cold  sea  breeze  is  often  present  at  the  coast 
(Moritz  1977).  However,  during  fall  (September 
and  October)  the  coastal  areas  are  relatively  warm 
compared  to  inland  areas  (Table  1)  because  of  the 
moderating  influence  of  the  open  Beaufort  Sea. 
Once  the  ocean  freezes  (usually  in  October),  ,he 
temperature  contrast  between  the  coast  and  inland 
areas  is  minimal. 

Summer  winds  have  been  recorded  by  Gamara 
and  Nunes  (1976)  and  Everett  (1980b).  Gamara 
and  Nunes’  data  show  a  preponderance  of  winds 
from  the  east  and  east-northeast  for  the  summer 
of  1975;  this  is  normal.  Everett’s  data  show  a  large 
proportion  of  winds  from  the  south  and  west  in 
1977.  Temperatures  in  1975  were  about  average, 
whereas  1977  was  much  warmer  than  normal. 
Rogers  (1978)  explained  the  summer  wind  patterns 
by  contrasting  pressure  conditions  north  of  Prud¬ 
hoe  Bay  with  those  over  the  East  Siberian  Sea. 
Offshore  winds  and  higher  temperatures  are  asso¬ 
ciated  with  high  barometric  pressure  northeast  of 
Alaska  and  low  pressure  to  the  west.  Onshore 
winds  and  low  temperatures  are  associated  with 
the  reverse  situation.  The  wind  conditions  are  also 
important  with  respect  to  sea  ice.  Heavy  summer 
ice  is  correlated  with  a  preponderance  of  onshore 


•  Personal  communication  with  K.  Everett.  The  Ohio  State 
University. 


winds  (Rogers  1978).  Shapiro  and  Barry  (1978)  in¬ 
dicated  that  the  severity  of  late  summer  ice  condi¬ 
tions  can  be  forecast  in  early  summer  on  the  basis 
of  accumulated  thaw  degree-days. 

Summer  precipitation  is  frequent,  but  amounts 
are  small.  Fog  and  drizzle  are  the  most  common 
forms  of  summer  moisture.  Annual  precipitation 
for  the  region  has  been  calculated  to  be  about  160 
mm,  based  on  stream  runoff  records  and  summer 
evaporation  rates  (Kane  and  Carlson  1973,  Ding- 
man  et  al.  1979). 

Further  details  of  the  Prudhoe  Bay  climate  are 
given  by  Gavin  (1973),  Brown  et  al.  (1975)  and 
Walker  (1980).  Also  see  Conover  (1960),  McKay 
et  al.  (1969),  Searby  and  Hunter  (1971),  Haugen 
(1979,  1980),  Moritz  (1979),  Dingman  et  al.  (1980) 
and  Haugen  and  Brown  (1980)  for  information  re¬ 
garding  North  Slope  climate  and  microclimate. 
The  synoptic  weather  patterns  for  the  Beaufort 
Sea  region  have  been  described  and  analyzed  by 
Moritz  (1979). 


SOILS 

The  soils  of  the  Prudhoe  Bay  region  are  de¬ 
scribed  in  detail  by  Everett  and  Parkinson  (Everett 
1975,  1980e,  Everett  and  Parkinson  1977,  Parkin¬ 
son  1978).  The  soil  names  are  based  on  the  taxo¬ 
nomic  methods  of  the  U.S.  Department  of  Agri¬ 
culture  Soil  Conservation  Service  (Soil  Survey 
Staff  1975).  Soil  nutrient  regimes  of  the  Prudhoe 
Bay  soils  are  described  by  Douglas  and  Bilgin 
(1975)  and  Bilgin  (1975). 

Of  the  ten  soil  orders  occurring  in  the  United 
States,  four  are  represented  in  the  Prudhoe  region. 
These  are  the  Entisols,  Mollisols,  Inceptisols  and 
Histosols  (Table  2). 

The  order  Entisols  includes  mineral  soils  that 
show  little  or  no  soil  development  and  are  com¬ 
mon  on  unstable  sites  such  as  sand  dunes  and  ac¬ 
tive  alluvial  flood  plains.  Within  the  region,  Per- 
gelic  Cryopsamments  and  Pergelic  Cryorthents 
are  representative  Entisols.  The  first  occurs  in 
dune  areas,  and  the  second  occurs  as  recent  allu¬ 
vial  material  along  the  Sagavanirktok  and  Kupa- 
ruk  rivers. 

Mollisols  are  dark,  base-rich  soils  commonly  as¬ 
sociated  with  the  grasslands  of  the  Great  Plains. 
In  arctic  regions  Mollisols  form  on  well-drained 
alkaline  sites  as  a  result  of  the  oxidation  of 
mineral-rich  peat  (Everett  and  Parkinson  1977). 
Two  Mollisols  occur  in  the  Prudhoe  Bay  region, 
Pergelic  Cryoborolls  and  Pergelic  Cryaquolls. 


11 


*  *♦'  %*  “» ’  •.*  • •. 


Table  2.  Soils  of  the  Prudhoe  Bay  region,  Alaska. 

Taxonomic 

name • 

Mapping 
code * •• 

'  Identifying  field 

characteristics 

Approximate 

Tedrow 

equivalent 

Approximate 

Canadian 
equivalent •• 

Typical 

microsite 

MolUsols 

Pergelic  Cryoboroll 

i 

A  cold  more  or  Jess  freely 
drained  soil,  underlain  by 
permafrost,  with  a  dark, 
humus-rich,  granular- 
text  ured  surface  horizon 
>  18  cm  thick;  free  carbon¬ 
ates  throughout. 

Rendzina 

Brunisolic  Static  Cryosol 
(subhumid  to  semiarid  soil 
climate  at  family  level). 

Pingos,  well-drained  hum¬ 
mocky  terrain,  high-centered 
polygons,  ridges. 

Pergelic  Cryaquoll 

2 

A  cold,  dark -colored,  wel 
soil,  prominantly  mottled  in 
the  lower  part  of  the  humus- 
rich,  weakly  granular  surface 
horizon. 

Upland  Tundra 

Brunisolic  Static  Cryosol 
(aquic  soil  climate  at  family 
level). 

Less  well-drained  high- 
ceniered  polygons,  reticulate- 
patterned  terrain. 

Pergelic- Ruptic- 
Aqueptic  Cryaquoll 

6 

The  cold  soil  of  frost  scar 
areas  in  which  a  Cryaquoll 
soil  (above)  is  intimately  as¬ 
sociated  with  and  interrupted 
by  a  cold,  wet,  gray-colored 
and  mottled  mineral  soil 
lacking  any  significant  or¬ 
ganic  surface  horizon,  i.e.  a 
Pergelic  Cryaquept. 

Upland  Tundra 
and  Meadow 
Tundra 

Brunisolic  Turbic  Cryosol 
(aquic  soil  climate  at  family 
level). 

Frost  scar  terrain 

Inceptisols 

Pergelic  Cryaquept 

A  cold,  wet,  gray  and  mot¬ 
tled  mineral  soil  with  no  or 
only  a  shallow  (<  25  cm 
thick)  organic  surface  hori¬ 
zon. 

Meadow  Tundra 

Gleysolic  Static  Cryosol 

Wet  sites  with  little  accumu¬ 
lation  of  organic  materials; 
wide  variety  of  sites,  includ¬ 
ing  frost  scars,  flood  plains, 
drained  lake  basins. 

Histic  Pergelic 

Cryaquept 

3(1) 

4(1) 

A  cold,  wet,  gray  mineral 
soil,  commonly  mottled, 
having  a  surface  horizon 

2  25  cm  thick,  composed 
of  predominantly  organic 
(peaty)  material. 

Wet  Meadow 
Tundra  or  Half 
Bog 

Terric  Organic  Cryosols  (in¬ 
cludes  Terric  Humic  Organic 
Cryosol,  and  Terric  Mesic 
Organic  Cryosol). 

Wet  to  very  wet  sites  with 
moderate  accumulation  of 
organic  materials;  wide  vari¬ 
ety  of  wet  microsites.  Many 
otherwise  organic  soils  that 
have  been  diluted  with  loess 
materials  are  classified  here. 

Histosols 

Pergelic  CTyosaprist 

3(3) 

A  cold,  wet,  dark -colored 
soil  composed  of  completely 
decomposed  organic  material 
to  depths  >  40  cm. 

Bog 

Humic  Organic  Cryosol 

Moist  sites  with  deep  organ 
ic  materials  (e  g.  polygon 
rims,  some  polygon  centers, 
strangmoor  hummocks). 

Pergelic  CTyohemist 

3(2) 

A  cold,  wet,  dark -colored 
soil  composed  of  moderately 
decomposed  organic  mate¬ 
rial  to  depths  >  40  cm. 

Bog 

Mesic  Organic  Cryosol 

Wet  sites  with  deep  organic 
materials  (e  g.  wet  low- 
centered  polygon  centers  and 
troughs).  The  most  common 
organic  soil  of  the  region. 

Pergelic  Cryofibrist 

4(2) 

A  cold,  wet,  reddish-yellow¬ 
ish  soil  composed  of  little 
decomposed  fibrous  organic 
material  to  depths  >  40  cm. 

Bog 

Fibric  Organic  Cryosol 

Very  wet  sites  with  deep 
organic  materials  (e.g.  wet 
low-centered  polygon  cen¬ 
ters,  partially  drained  lake 
basins). 

frntisols 

Pergelic  Cryorthent 

5 

A  cold,  somewhat  freely 
drained,  gravelly  soil,  lack¬ 
ing  significant  horizon  de¬ 
velopment  and  generally  free 
of  organic  material. 

Alluvial 

Regosolic  Static  Cryosol 
(fragmental  particle  size  at 
family  level) 

River  alluvium. 

Pergelic  Cryopsamment 

A  cold,  dark  grayish  brown 
more  or  less  freely  drained, 
sandy  soil,  lacking  signifi¬ 
cant  horizon  development 
and  generally  free  of  organic 
material. 

Regosol 

Regosolic  Static  Cryosol 
(sandy  particle  si/e  at  fami¬ 
ly  level). 

Sand  dunes 

•  Everett  (1980c)  after  Soil  Survey  Staff  (1975). 
+  Tedrow  ( 1977). 

••  C  anada  Soil  Survey  Committee  (1978). 


Cryoborolls  occur  only  on  the  best-drained  sites, 
such  as  pingos  and  some  areas  of  old  high-cen¬ 
tered  polygons.  Everett  (1980e)  considers  the 
Cryoboroll  to  be  the  zonal  soil  for  the  region.  It  is 
the  base-rich  analog  of  the  Arctic  Brown  soil  (Per- 
gelic  Cryumbrepts/Pergelic  Cryochrepts)  de¬ 
scribed  by  Drew  and  Tedrow  (1957)  in  the  Barrow 
area.  Pergelic  Cryaquolls  occur  in  somewhat  less 
well  drained  sites,  such  as  interfluves  with  slightly 
convex  polygons.  In  many  instances  Cryaquoll 
profiles  are  highly  contorted  due  to  frost  stirring, 
which  may  or  may  not  be  expressed  at  the  surface 
in  the  form  of  frost  scars.  Such  soils  are  termed 
Pergelic  Ruptic  Aqueptic  Cryaquolls  (Everett  and 
Parkinson  1977). 

Inceptisols  are  mineral  soils  with  altered  hori¬ 
zons  that  have  lost  the  bases,  iron  or  aluminum 
but  retain  other  weatherable  minerals  (Soil  Survey 
Staff  1975).  At  Prudhoe  Bay  these  soils  are  com¬ 
mon  in  poorly  drained  sites.  The  main  Inceptisols 
are  Pergelic  Cryaquepts,  which  cover  broad  areas 
of  the  region.  They  are  characterized  by  a  surface 
peaty  layer  that  may  vary  in  its  state  of  decompo¬ 
sition.  If  the  peaty  layer  exceeds  25  cm,  the  term 
Histic,  which  implies  a  thick  organic  surface  hori¬ 
zon,  is  added  to  the  name.  Histic  Pergelic  Crya¬ 
quepts  are  probably  the  most  common  soil  in  the 
region. 

Histosols  are  deep  organic  soils  where  more 
than  half  of  the  upper  80  cm  consists  of  organic 
matter.  At  Prudhoe  Bay  these  soils  are  difficult  to 
distinguish  from  Histic  Pergelic  Cryaquepts,  since 
they  often  require  an  examination  of  materials  be¬ 
low  the  permafrost  table.  Three  Histosols  are  rec¬ 
ognized  in  the  Prudhoe  Bay  region.  They  are  dis¬ 
tinguished  by  the  degree  of  decomposition  of  the 
organic  materials.  Pergelic  Cryofibrists  are  the 
least  decomposed,  with  coarse,  fibrous  peat  that  is 
easily  identified  as  to  botanic  origin.  Pergelic  Cry- 
ohemists  are  composed  of  coarse  but  mostly  uni¬ 
dentifiable  plant  remains,  and  Pergelic  Cryosap- 
rists  are  almost  completely  decomposed,  with  bulk 
densities  exceeding  0.2  g  cm"3  (Soil  Survey  Staff 
1975).  These  three  Histosols,  in  combination  with 
Histic  Pergelic  Cryaquepts,  are  the  primary  soils 
occurring  in  most  low-centered  polygon  complex¬ 
es  and  marshy  areas.  Parkinson  (1978)  discussed 
the  soils  in  relation  to  the  major  landforms,  and 
Everett  (1980e)  discussed  their  relation  to  the  thaw 
lake  cycle  and  the  evolution  of  the  coastal  plain 
landscape. 

Parkinson  (1978)  discussed  some  of  the  prob¬ 
lems  that  the  regional  and  coastal  plain  soils  in 
general  represent  to  the  soil  taxonomist.  Three 


problems  are  of  particular  importance  at  Prudhoe 
Bay:  1)  how  to  describe  soils  in  patterned  ground 
complexes  where  the  sizes  of  polygonal  features 
exceed  10  m:,  which  is  the  current  maximum  size 
of  a  pedon  according  to  the  USDA  methods;  2) 
how  to  deal  with  the  permafrost  table  when  taxo¬ 
nomic  criteria  often  require  the  examination  of 
materials  at  depths  of  up  to  80  cm  (the  depth  of 
the  active  layer  at  Prudhoe  Bay  rarely  exceeds  45 
cm);  and  3)  how  to  deal  with  mineral  dilution  by 
loess  materials  in  soils  that  are  obviously  organic 
in  terms  of  the  volume  of  organic  materials  but 
fail  to  qualify  as  organic  soils  on  the  basis  of 
weight,  the  criterion  currently  used  in  the  taxo¬ 
nomic  system.  While  recognizing  the  difficulties 
of  the  taxonomic  system,  Everett  has  classified 
and  mapped  the  soils  of  Prudhoe  Bay  (Everett 
1980e),  Barrow  (Brown  et  al.  1980b)  and  Atka- 
sook  (Everett  1979)  according  to  the  USDA  frame¬ 
work. 

Another  widely  used  approach  to  soil  classifica¬ 
tion  in  the  Alaskan  Arctic  is  that  of  Tedrow  (Ted¬ 
row  et  al.  1958,  Tedrow  and  Cantlon  1958,  Brown 
1966,  Rickart  and  Tedrow  1967,  Tedrow  1977).  In 
Tedrow’s  Tundra  Zone,  which  covers  all  the 
coastal  plain  of  northern  Alaska,  he  recognizes 
three  major  groups  of  soils:  Arctic  Brown,  Tun¬ 
dra,  and  Bog  soils.  The  Arctic  Brown  soil  is  char¬ 
acteristic  of  well-drained  sites.  The  Cryoboroll  soil 
occurring  on  dry  sites  at  Prudhoe  Bay  corresponds 
to  the  Rendzina  soil  described  from  carbonate-rich 
areas  in  the  Brooks  Range  (Ugolini  and  Tedrow 
1963).  Tundra  soils  are  mineral  gley  soils  topped 
by  an  organic  mat.  Two  phases  are  recognized, 
Upland  Tundra  soil  and  Meadow  Tundra  soil.  The 
Upland  Tundra  soil  corresponds  approximately  to 
the  Pergelic  Cryaquoll  soil  at  Prudhoe  Bay.  The 
Meadow  Tundra  soil  is  approximately  equivalent 
to  the  Pergelic  Cryaquepts  and  Histic  Pergelic 
Cryaquepts.  Tedrow’s  Bog  soil  corresponds  to  the 
Histosols  (Pergelic  Cryosaprists,  Pergelic  Cryo- 
hemists  and  Pergelic  Cryofibrists),  and  his  Half 
Bog  soil  corresponds  approximately  to  the  Histic 
Pergelic  Cryaquept. 

The  problems  inherent  in  arctic  soil  classifica¬ 
tion  and  nomenclature  are  difficult  to  resolve,  es¬ 
pecially  in  view  of  other  national  systems  (e.g.  the 
Canadian  [Canada  Soil  Survey  Committee  1978] 
and  Soviet  [Ivanova  1956]  systems).  Tedrow  (1977) 
discussed  these  problems,  along  with  his  own  pro¬ 
posal  for  a  classification  system  applicable  to  all 
polar  regions.  Table  2  presents  the  approximate 
equivalents  of  the  Prudhoe  Bay  soils  in  the  Cana¬ 
dian  and  Tedrow  systems. 


13 


WILDLIFE 


The  fauna  of  the  region  reflects  the  coastal  loca¬ 
tion  in  that  there  are  large  numbers  of  shorebirds, 
waterfowl  and  caribou.  These  animals  are  concen¬ 
trated  near  the  coast  partly  because  many  species 
find  their  food  in  the  nearby  marine  environment 
and  partly  because  the  lower  summer  tempera¬ 
tures  near  the  coast  offer  relief  from  the  madden¬ 
ing  swarms  of  mosquitoes  found  inland.  The  mam¬ 
malian  fauna  of  the  Prudhoe  Bay  region  is  consid¬ 
erably  different  from  that  of  the  other  well-known 
Alaskan  arctic  coastal  site  at  Barrow.  Caribou 
(Rangifer  tarandus  grand )  and  arctic  ground 
squirrels  (Spermophilus  parryi)  are  common  at 
Prudhoe  Bay,  and  brown  lemmings  ( Lemmus  si- 
bericus)  are  apparently  rare.  At  Barrow  the  situa¬ 
tion  is  reversed;  caribou  and  ground  squirrels  are 
infrequent  due  to  hunting  pressure  from  the  Bar- 
row  village,  and  the  brown  lemming  is  the  only 
common  grazer.  Bee  and  Hall  (1956)  listed  29  spe¬ 
cies  of  terrestrial  mammals  occurring  on  the  Arc¬ 
tic  Slope.  Fourteen  of  these  have  been  recorded 
within  the  Prudhoe  Bay  region  and  another  five 
could  occur. 

Caribou 

Prudhoe  Bay  lies  on  the  boundary  between  the 
summer  ranges  of  the  Porcupine  caribou  herd  to 
the  east  and  the  Arctic  herd  to  the  west  (Skoog 
1968).  Both  of  these  herds  are  now  smaller  than 
normal  due  to  a  major  population  decline  in  the 
mid-1970s  (Gavin  1980).  Most  of  the  animals  cur¬ 
rently  visiting  the  Prudhoe  Bay  area  are  thought  to 
be  part  of  a  subpopulation  that  Cameron  and 
Whitten  (1979)  have  designated  the  Central  Arctic 
herd.  This  herd  is  estimated  to  include  about  5000 
animals,  and  it  is  confined  to  the  area  between  the 
Canning  and  Colville  rivers.  In  years  when  the 
Arctic  herd  is  large  (for  example,  over  240,000 
animals  were  reported  in  the  late  1960s),  many  of 
these  animals  have  apparently  passed  through  the 
Prudhoe  Bay  region  (Gavin  1980).  There  is  also  a 
small  herd  of  about  300  caribou  that  are  year- 
round  residents  on  the  northern  coastal  plain  be¬ 
tween  the  Sagavanirktok  and  Kuparuk  rivers 
(Child  1973,  1974). 

Insect  harassment  is  responsible  for  much  of  the 
caribou  movement  during  the  summer.  White  et 
al.  (1975)  mapped  the  main  routes  of  movement 
due  to  this  response.  They  also  studied  the  food 
preferences  of  the  Prudhoe  Bay  caribou  in  relation 
to  the  early  Prudhoe  Bay  vegetation  map  units  of 
Webber  and  Walker  (1975).  The  most  commonly 
used  vegetation  types  were  those  that  had  the  high¬ 


est  percentages  of  sedges,  grasses  and  willows.  The 
sand  dunes  and  coastal  areas  are  very  important  to 
the  caribou  because  the  lower  temperatures  and 
onshore  breezes  dampen  mosquito  activity.  Cari¬ 
bou  often  seek  higher,  relatively  windy  points  such 
as  pingos  and  roadways  to  escape  the  insects.  Very 
wet  sites,  although  high  in  potential  nutrient  avail¬ 
ability,  are  not  favored  by  caribou,  possibly  be¬ 
cause  of  high  insect  levels  in  these  areas.  The  fa¬ 
vorite  grazing  areas  are  upland  sites  with  gram- 
inoid  tundra;  riparian  sites,  particularly  those  with 
dwarf  willows;  and  sand  dune  areas  with  prostrate 
willows  (White  et  al.  1975). 

Oil-field  operations  and  construction  activities 
have  had  an  influence  on  caribou  distribution  and 
group  composition.  Studies  by  Cameron  et  al. 
(1979)  show  that  caribou,  particularly  cows  and 
calves,  avoid  the  Prudhoe  Bay  oil  field  and  the 
corridor  of  the  trans-Alaska  pipeline.  In  an  earlier 
study,  Child  (1973,  1975)  demonstrated  that  cari¬ 
bou  avoid  crossing  a  simulated  pipeline  barrier. 
The  proliferation  of  roads,  gathering  lines  and 
major  pipelines  on  the  Arctic  Coastal  Plain  pose 
serious  barriers  to  the  continued  heavy  use  of  the 
region  by  caribou. 

Foxes,  lemmings  and  ground  squirrels 

Underwood  (1975)  and  Hanson  and  Eberhardt 
(1978,  1979)  studied  the  arctic  fox  (Alopex  lago- 
pus)  in  the  region.  The  foxes  range  freely  over  the 
entire  area,  feeding  on  lemmings,  birds  and  eggs. 
The  dens  are  restricted  to  well-drained  sites  such 
as  pingos,  ridges  and  dry  riverbanks.  Hanson  and 
Eberhardt  (1979)  suggested  that  the  presence  of 
man  may  dampen  the  cyclic  population  densities 
of  foxes  in  the  Prudhoe  Bay  region.  Normally  fox 
populations  follow  the  cyclic  patterns  of  the  lem¬ 
ming.  At  Barrow  the  brown  lemming  population 
usually  peaks  every  four  to  five  years  (Pitelka 
1957,  1973),  but  similar  cycles  have  not  been  de¬ 
tected  at  Prudhoe  Bay.  Gavin  (1974)  reported  a 
lemming  population  high  at  Prudhoe  Bay  in  1969. 
Small  fluctuations  ir.  the  collared  lemming  (Di- 
croslonyx  groenlandicus)  population  have  been 
noted  (Hanson  and  Eberhardt  1979),  but  these 
have  little  effect  on  fox  densities.  Garbage  from 
the  oil-field  camps  is  thought  to  have  a  major  ef¬ 
fect  on  the  fox,  since  the  animals  can  rely  on  this 
food  source  in  times  of  scarce  prey  (Hanson  and 
Eberhardt  1979). 

Arctic  ground  squirrels  and  collared  lemmings, 
like  the  foxes,  favor  dry  sites  for  their  dens.  Squir¬ 
rel  dens  are  common  in  sand  dunes,  river  bluffs 
and  pingos.  The  diet  of  the  squirrels  consists  most¬ 
ly  of  the  shoots,  rhizomes  and  bulbs  of  numerous 


plants  found  in  stabilized  dune  areas,  riverbanks 
and  pingos.  Collared  lemming  burrows  occur  in 
drier  tundra  areas,  such  as  on  ridges,  uplands  and 
high-centered  polygon  complexes.  Sedge  nests  of 
these  animals  are  frequent  in  snowbank  areas. 
Feist  (1975)  studied  the  Prudhoe  Bay  lemmings 
and  found  that  the  collared  lemming  is  much  more 
common  than  the  brown  lemming.  Brown  lem¬ 
mings  occur  mainly  in  wet  sites  along  the  coast 
and  along  some  streams.  It  appears  that  the  ani¬ 
mals  are  commonly  associated  with  vegetation  that 
has  a  large  component  of  Dupontia  fisheri. 

Other  mammals 

There  have  been  sightings  of  grizzly  bears  (Ur- 
sus  horribilis )  and  wolves  (Canis  lupus)  within  the 
oilfield  (Gavin  1974,  1980),  although  neither  of 
these  animals  is  common.  Polar  bears  ( Thalarctus 
maritimus )  have  also  been  sighted  (Gavin  1980). 
One  apparently  denned  in  the  area  in  1978,  b  t 
this  is  unusual.  They  mainly  restrict  their  activities 
to  the  ice  pack  and  occasionally  visit  the  offshore 
islands.  Gavin  (1980)  has  also  reported  seeing 
moose  (A Ices  dices),  red  foxes  (Vulpes  fulva)  and 
least  weasels  (Mustela  rixosa).  Bee  and  Hall  (1956) 
also  reported  the  tundra  hare  (Lepus  othus)  from 
the  delta  of  the  Kuparuk  River.  They  also  found 
tracks  of  mink  (Mustela  vison)  and  river  otters 
(Lutra  canadensis)  in  the  Kuparuk  delta.  Other 
taxa  that  may  occur  include  the  coyote  (Canis  la- 
trans),  two  species  of  shrew  (Sorex  cinereus  and  S. 
arcticus),  two  voles  (Clethrionomys  rutilus  and 
Microtus  oeconomus)  and  possibly  the  lynx  (Lynx 
canadensis).  Recent  research  conducted  under  the 
IBP  Tundra  Biome  Program  and  the  RATE  pro¬ 
gram  (Research  in  Arctic  Tundra  Environments) 
has  added  much  information  regarding  Arctic 
Slope  caribou  (White  and  Trudell  1980),  micro¬ 
tines  (Batzli  et  al.  1980,  Batzli  and  Jung  1980)  and 
arctic  ground  squirrels  (Batzli  and  Sobaski  1980). 

Birds 

The  birds  of  the  region  have  been  more  inten¬ 
sively  studied  than  the  mammals.  The  most  note¬ 
worthy  reports  are  by  Gavin  (1974,  1980),  Norton 
et  al.  (1975),  Bergman  et  al.  (1977),  Bergman  and 
Derksen  (1977)  and  Hanson  and  Eberhardt  (1977, 
1979).  Bergman  et  al.  (1977)  recorded  72  taxa  dur¬ 
ing  five  summers  at  Storkersen  Point.  Twenty-five 
of  these  were  breeding.  A  few  kilometers  inland, 
Norton  et  al.  (1975)  found  34  taxa  nesting  or  sus¬ 
pected  of  nesting.  Of  these,  30  were  water-related 
birds,  that  is,  loons,  waterfowl,  shorebirds  or 
gulls.  The  absence  of  shrub  habitats  at  the  coast 
restricts  the  number  of  terrestrial  species.  Shrub 


communities  and  habitat  diversity  increase  inland, 
and  ptarmigan  and  other  birds  associated  with 
shrubs  are  more  common  (Kessel  and  Cade  1958). 
Shorebirds  (plovers,  sandpipers  and  phalaropes) 
are  the  most  common  nesters  in  the  region.  Of 
these  the  semipalmated  sandpiper  (Calidris  pusil- 
la)  is  by  far  the  most  common  (Norton  et  al.  1975, 
Hanson  and  Eberhardt  1979).  Other  common 
nesting  taxa  include  the  red  phalarope  (Phalarop- 
us  fulicarius),  dunlin  (Calidris  alpina),  pectoral 
sandpiper  (Calidris  melanotos),  northern  phala¬ 
rope  (Phalaropus  lobatus),  buff-breasted  sand¬ 
piper  (Tyngites  subruficotlis)  and  Lapland  long- 
spur  (Calcarius  lapponicus).  The  Lapland  long- 
spur  is  one  of  only  two  passerines  nesting  in  the  re¬ 
gion,  the  other  being  the  snow  bunting  (Plectro- 
phenax  nivalis). 

Hanson  and  Eberhardt  (1979)  reported  nesting 
densities  for  semipalmated  sandpipers  and  Lap- 
land  longspurs  of  113  and  24  nests  km'2,  respec¬ 
tively,  with  146  nests  km'2  for  all  species  com¬ 
bined.  Comparable  data  from  the  Colville  River 
delta  show  74  nests  km"2  for  all  species,  and  at 
Franklin  Bluffs  there  were  only  25  nests  km"2 
(Hanson  and  Eberhardt  1979).  J.P.  Myers*  stud¬ 
ied  densities  of  nesting  shorebirds  in  relation  to 
the  vegetation  map  units  in  the  Prudhoe  Bay  atlas 
(Walker  et  al.  1980).  His  study  indicates  that  the 
lowest  shorebird  densities  are  associated  with  frost 
scar  tundra  (90  birds  km"2),  and  the  highest  densi¬ 
ties  are  found  in  areas  with  mixed  ponds  and  poly¬ 
gons,  that  is,  areas  with  combinations  of  emergen* 
vegetation,  scattered  polygon  rims,  islands  -<id 
strangmoor  features.  These  areas  have  up  to  570 
birds  km"2.  The  very  high  nesting  densities  ob¬ 
served  at  Prudhoe  Bay  should  be  considered  in 
any  early  summer,  off-road  activities.  Norton 
(1972)  showed  that  even  air-cushioned  vehicles 
could  have  severe  effects  on  nesting  birds. 

The  waterfowl  and  loons  in  the  region  include 
the  white-fronted  goose  ( Anser  albifrons),  pintail 
(Anas  acuta),  oldsquaw  (Clangula  hyemalis),  king 
eider  (Somateria  spectabilis),  arctic  loon  (Gavia 
arctica),  red-throated  loon  (G.  stellata),  Canada 
goose  (Branta  canadensis),  black  brant  (B.  nigri¬ 
cans)  and  whistling  swan  (Olor  columbianus). 
Predator  species  include  jaegers  (Stercorarius  po- 
marimus,  S.  parasiticus,  and  S.  longicaudus), 
glaucous  gulls  (Larus  hyperboreus  barrovianus) 
and  snowy  owls  (Nyctea  scandiaca).  Willow  and 
rock  ptarmigan  (Lagopus  lagopus  alascensis  and 


*  Personal  communication,  Academy  of  Natural  Science  and 
Vertebrate  Biology,  Philadelphia,  Pennsylvania,  1977. 


L.  mutus  nelsoni )  are  conspicuous  in  the  region 
during  the  spring  breeding  season  and  in  the  fall, 
but  like  many  of  the  regional  birds  they  remain 
hidden  in  the  tundra  through  most  of  the  summer. 
The  densities  of  the  larger  waterfowl  and  preda¬ 
tor,  much  lower  than  for  the  shorebirds,  about 
one  nest  km'-’  for  all  species  (Gavin  1973). 

Bergman  et  al.  (1977)  developed  a  wetlands  clas¬ 
sification  scheme  for  the  coastal  tundra  near  Stor- 
kersen  Point  and  reported  waterbird  use  in  their 
various  classification  units.  They  also  recom¬ 
mended  several  methods  for  protecting  the  arctic 
coastal  wetlands  in  areas  of  oil-field  development. 
Disturbances  due  to  oil-field  activities,  such  as 
noise,  dust,  blocked  drainages  during  snowmelt, 
and  oil  spills,  can  cause  major  problems  for  water- 
fowl.  The  proliferation  of  powerlines  poses  an¬ 
other  problem.  The  lines  are  the  only  obstacles  on 
the  open  tundra  for  flocks  of  low-flying  migrating 
birds.  Bergman  et  al.  (1977)  emphasized  that  large 
tracts  of  coastal  tundra  should  be  set  aside  and 
protected  from  all  activities  to  maintain  the  in¬ 
tegrity  of  the  unique  breeding  areas  of  the  coastal 
region. 

The  recent  interest  in  offshore  drilling  opera¬ 
tions  has  sparked  several  bird  population  studies 
as  part  of  the  Outer  Continental  Shelf  Environ¬ 
mental  Assessment  Program  (e.g.  Divoky  1978). 
Of  particular  relevance  to  Prudhoe  Bay  are  the 
studies  by  Connors  et  al.  (1979),  which  focused  on 
the  seasonal  changes  in  habitat  utilization  by 
shorebirds  and  the  relative  susceptibility  of  the 
common  species  to  oil  spills  and  disturbances  in 
the  littoral  zone. 

The  birds  of  Alaska’s  North  Slope  have  been 
discussed  in  more  general  terms  by  Bailey  (1948), 
Kesseland  Cade  (1958),  Kesseland  Schaller  ( 1 960), 
Pitelka  (1974)  and  Sage  (1974). 


OIL-FIELD  FACILITIES 

Prudhoe  Bay  is  a  unique  frontier  metropolis. 
The  two  nearest  native  villages  are  Nuiqsut,  110 
km  west  in  the  Colville  River  delta,  and  Kaktovik, 
130  km  east  on  Barter  Island  (Fig.  1).  The  nearest 
city  is  Fairbanks,  about  600  km  south.  From  the 
air  the  oil  field  appears  as  a  sprawling  array  of 
small  communities  interconnected  by  a  network  of 
roads  (Fig.  3).  Most  of  the  communities  are,  in 
fact,  quarters  and  facilities  for  the  various  con¬ 
tractors  and  oil-field  operators;  others  are  part  of 
the  field  operation  and  include  pumping  stations, 
drill  sites,  power  generation  facilities,  gas  com¬ 
pressor  plants,  airfields  and  docks.  Many  of  what 


appear  from  the  air  to  be  roads  are  collections  of 
pipelines  that  connect  the  drill  sites  to  processing 
plants  and  ultimately  to  Pump  Station  No.  1  at  the 
northern  end  of  the  trans-Alaska  pipeline.  The 
metropolis  is  thus  totally  organized  around  oil 
production,  and  there  are  virtually  no  community 
service  facilities  as  in  most  municipalities,  al¬ 
though  some  are  being  constructed. 

Transportation  to  the  region  is  provided  via 
road,  air  and  sea.  The  650-km  pipeline  haul  road 
connects  the  region  with  Fairbanks.  Two  airports 
capable  of  handling  jet  airliners  are  located  at  the 
state-operated  airfield  at  Deadhorse  and  the  Arco- 
owned  Prudhoe  Bay  Airstrip.  There  are  also  two 
dock  areas  for  offloading  the  barge  convoys  that 
converge  there  in  late  summer. 

The  oil  field  has  grown  rapidly.  Twelve  years 
ago  there  were  only  a  few  isolated  exploratory 
wells  and  a  small  landing  strip  next  to  the  Saga- 
vanirktok  River.  Now  the  gravel  road  network  is 
over  250  km  long,  and  there  are  nearly  as  many 
kilometers  of  pipeline  corridors  within  the  region 
(see  Brown  and  Walker  [1980]  for  a  history  of  the 
oil-field  development).  There  are  33  drill  sites,  and 
each  site  has  from  6  to  18  wells.  The  total  area  in¬ 
fluenced  by  the  oil  field,  not  counting  the  Kuparuk 
Field  operations,  is  about  250  kmJ.  The  total  size 
of  the  main  oil  pool  is  estimated  to  extend  over  75 
km  along  the  coast  and  about  30  km  inland,  cover¬ 
ing  an  area  of  about  650  km*.  The  total  estimated 
reserves  are  10  billion  barrels  of  oil  and  20  trillion 
cubic  feet  of  gas  (Larminie  1976).  The  current  an¬ 
nual  production  of  about  1.5  million  barrels  is 
17%  of  the  total  United  States  production  (U.S. 
Army  Corps  of  Engineers  1980). 


ENVIRONMENTAL  IMPACTS 

The  environmental  impacts  associated  with  the 
Prudhoe  Bay  oil  field  are  difficult  to  enumerate, 
especially  because  of  their  magnitude  and  because 
the  area  was  wilderness  a  few  years  ago.  There 
have  been  numerous  large  studies  of  the  impacts 
of  present  a.  d  future  oil  development  in  northern 
Alaska  (e.g.  Canadian  Department  of  Indian  Af¬ 
fairs  and  Northern  Development  1973,  Canadian 
Arctic  Gas  Study  Ltd. /Alaskan  Arctic  Gas  Study 
Co.  1973,  1974,  Canadian  Environment  Protec¬ 
tion  Board  1974,  U.S.  National  Oceanic  and  At¬ 
mospheric  Administration  1979,  U.S.  Department 
of  Interior  1979,  U.S.  Army  Corps  of  Engineers 
1980).  These  studies  touched  on  most  aspects  of 
impact,  including  wildlife;  air,  water  and  noise 
pollution;  effects  of  off-road  vehicles,  sanitation 


and  waste  disposal;  erosion  problems;  conflicts 
with  native  land  claims;  degradation  of  fish  habi¬ 
tat;  archeological  site  degradation;  social  impacts; 
cumulative  impacts;  and  aesthetics. 

The  effects  on  vegetation  alone  are  numerous. 
Those  that  have  been  identified  are  caused  by 

1.  Air  pollution  (Richardson  1974). 

2.  Roadside  dust  pollution  (Webber  et  al.  1978, 
Everett  1980b,  Werbe  1980). 

3.  Terrestrial  oil  spills  (McCown  et  al.  1973, 
Hutchinson  et  al.  1974,  Deneke  et  al.  1975, 
Hutchinson  and  Freedman  1975,  McFadden 
et  al.  1977,  Walker  et  al.  1978). 

4.  Off-road  vehicles  (Burt  1970a,  b,  Abele  et  al. 

1972,  1978,  Radforth  1972,  1973a,  b,  Adam 

1973,  1974,  Barrett  1975,  Adam  and  Hernan¬ 
dez  1977,  Walker  et  al.  1977). 

5.  Saltwater  spills  associated  with  the  Water- 
fk  od  Project  (U.S.  Army  Corps  of  Engi¬ 
neers  1980,  Simmons  et  al.  1983). 

6.  Flooding  associated  with  road  construction 
(Walker  and  Webber  1980,  U.S.  Army  Corps 
of  Engineers  1980)  and  thermokarst  (Lawson 
and  Brown  1978). 

Andreev  (1976)  has  reviewed  the  numerous  an¬ 
thropogenic  effects  on  tundra  vegetation.  Impact 
specifically  related  to  oil  development  was  dis¬ 
cussed  by  Klein  (1969),  Bliss  and  Wein  (1972), 
Babb  (1973),  Bliss  and  Peterson  (1973),  Babb  and 
Bliss  (1974),  How  and  Hernandez  (1975)  and  Law- 
son  et  al.  (1978).  Brown  and  Berg  (1980)  discussed 
some  of  the  problems  related  to  gravel  road  con¬ 
struction  in  permafrost  terrain.  Shafer  (1979) 
discussed  a  method  of  using  color  1R  photography 
to  monitor  vegetation  impact  around  drill  pads. 

The  Prudhoe  Bay  vegetation  is  particularly  sen¬ 
sitive  to  impact  for  three  principal  reasons.  First, 
it  is  in  an  extremely  wet  environment.  The  wet 
soils  are  easily  compressed  and  displaced,  result¬ 
ing  in  ponding  and  the  consequent  major  change 
in  plant  habitat.  The  extensive  networks  of  vehicle 


tracks  visible  from  the  air  in  many  places  on  the 
North  Slope  attest  to  this  (Hok  1969).  Also,  the 
distribution  of  water  on  the  tundra  can  be  easily 
changed  by  road  and  pad  construction,  which 
dams  the  natural  runoff  of  water  in  some  areas 
and  creates  excessive  and  erosive  flows  in  other 
areas.  Ponded  water,  because  it  acts  as  a  black 
body  for  heat,  causes  the  permafrost  table  to  de¬ 
grade,  resulting  in  thermokarst  and  the  gradual 
enlargement  of  the  flooded  area,  similar  to  the 
processes  involved  in  thaw-lake  formation. 

Second,  Prudhoe  Bay’s  harsh  climate  affects  a 
number  of  limiting  physiological  factors  for  the 
plants.  The  short  growing  season  and  low 
amounts  of  total  summer  warmth  limit  plant  pro¬ 
duction.  Many  species  found  just  a  few  kilometers 
south  of  Prudhoe  Bay  cannot  grow  in  the  extreme 
coastal  environment.  Very  few  woody  plants  are 
present.  This  means  that  many  pioneering  species 
(e.g.  willows)  are  not  available  for  recolonizing  or 
are  not  particularly  effective.  Also,  the  amount  of 
recovery  that  can  occur  in  any  single  growing  sea¬ 
son  is  limited.  This  is  evident  along  several  aban¬ 
doned  peat  roads  in  the  region.  These  roads  were 
abandoned  in  1968  after  the  gravel  road  network 
was  constructed.  Near  the  coast  the  roads  show 
virtually  no  recovery,  with  only  a  few  scattered 
plants  on  the  barren  peat  surface.  Farther  south 
the  roads  show  much  more  recovery. 

Third,  many  of  the  areas  that  contain  some  of 
the  rarest  and  most  beautiful  plant  communities 
are  the  same  areas  that  attract  activities  associated 
with  oil-field  development.  For  example,  pingos 
and  vegetated  river  bars  are  the  most  vegetational- 
ly  diverse  areas  within  the  region.  Pingos,  the  only 
elevated  spots  in  an  otherwise  flat  landscape,  are 
used  as  survey  points,  as  high  points  for  antennas, 
and  for  other  activities.  The  rivers  are  necessary 
sources  of  gravel  for  roads  and  pads.  Thus,  both 
pingos  and  streams  are  subject  to  extensive  man- 
caused  degradation. 


CHAPTER  3.  MICROSCALE  GRADIENTS 


From  high  altitudes  the  tundra  of  the  Arctic 
Coastal  Plain  appears  as  a  vast,  brown,  barren 
land  dissected  by  numerous  meandering  streams 
and  braided  rivers  and  covered  with  thousands  of 
lakes  and  ponds.  The  narrow  margins  of  the  rivers 
and  lakes  are  faintly  green  in  midsummer,  and  the 
crests  of  the  few  hills  appear  slightly  more  barren 
than  the  surrounding  terrain;  other  than  that,  it  is 
difficult  to  see  much  evidence  of  changes  in  the 
vegetation  along  environmental  gradients.  Even 
when  driving  along  the  road  that  parallels  the 
trans-Alaska  pipeline,  one  is  struck  by  the  conti¬ 
nuity  of  this  flat  region,  and  the  differences  in  veg¬ 
etation  mostly  go  unnoticed.  It  is  only  when  walk¬ 
ing  across  the  tundra  that  the  different  types  of 
vegetation  become  apparent.  Most  of  the  changes 
that  are  detectable  during  a  brief  walk  are  due  to 
differences  in  the  amount  of  water  available  to  the 
plants.  With  more  time  on  the  tundra,  one  can  de¬ 
tect  predictable  patterns  in  response  to  other  envi¬ 
ronmental  gradients,  such  as  snow,  wind,  frost¬ 
churning  in  the  soil,  and  nitrification  by  animals. 
But  still,  many  important  gradients  are  undetecta¬ 
ble  by  casual  observation.  A  more  detailed  analy¬ 
sis  becomes  necessary  to  document  the  patterns 
that  should  be  present  in  the  Arctic  as  they  are  in 
other  regions  of  the  Earth. 


PLANT  COMMUNITIES  ALONG  THE 
MAJOR  MICROSCALE  GRADIENTS 

The  vegetation  types  in  the  region  have  been  de¬ 
scribed  briefly  in  the  geobotanical  atlas  (Walker 
and  Webber  1980).  Table  3  is  a  list  of  the  42  types 
that  have  been  recognized.  Tables  with  vegetation 
and  environmental  data  summaries  for  all  stand 
types  are  in  Appendix  C.  The  methods  used  to  col¬ 
lect  these  data  are  described  later  in  this  chapter. 
The  nomenclature  used  for  the  vegetation  units 
has  been  modified  from  that  in  the  Geobotanical 
Atlas  of  the  Prudhoe  Bay  Region,  Alaska  (Walker 
et  al.  1980)  to  conform  with  the  system  of  hier¬ 
archical  tundra  classification  used  for  the  Beeches 
Point  Quadrangle  (Walker  1983,  Walker  and  Ace¬ 
vedo,  in  prep.). 


Soil  moisture  gradient 

Most  of  the  microscale  patterns  discussed  here 
are  associated  with  the  mosaics  of  patterned 
ground  that  dominate  the  tundra  of  the  coastal 
plain.  The  soil  moisture  gradient  plays  a  particu¬ 
larly  important  role  in  these  patterns.  With  water 
at  or  near  the  surface  all  summer,  the  small  differ¬ 
ences  in  elevation  associated  with  ice  wedge  poly¬ 
gons  profoundly  affect  the  vegetation.  The  strong 
interrelationships  between  vegetation,  soils  and 
landforms  are  well  established  in  the  Alaskan  Arc¬ 
tic  (Wiggins  1951,  Koranda  1954,  Tedrow  et  al. 
1958,  Cantlon  1961,  Britton  1967,  Peterson  and 
Billings  1980).  Cantlon  emphasized  that  the  degree 
of  wetness  controls  the  character  of  arctic  vegeta¬ 
tion  to  an  even  greater  extent  than  in  temperate  re¬ 
gions.  Wet  conditions  are  generally  pervasive  due 
to  the  presence  of  permafrost.  Elevation  differ¬ 
ences  of  a  few  centimeters  can  produce  relatively 
mesic  microenvironments  that  contrast  sharply 
with  the  wetter  microsites.  The  elevation  differ¬ 
ences  can  be  geomorphic  in  origin,  resulting  from 
ice  wedge  polygon  formation,  or  they  may  be  due 
purely  to  the  vegetation  itself,  as  in  the  growth  of 
moss  polsters. 

A  generalized  catena  that  shows  the  typical  veg¬ 
etation  stand  types  and  soil  types  occurring  from 
the  driest  sites  to  the  wettest  sites  will  aid  in  under¬ 
standing  microrelief-vegetation  relationships.  Fig¬ 
ure  7  depicts  a  moisture  gradient  in  an  alkaline 
tundra  region  from  a  small  ridge  about  2  m  high  to 
a  lake  margin.  Vegetation  in  acidic  areas  will  be 
discussed  more  thoroughly  in  the  next  chapter. 

Dry  tundra 

Dry  sites  normally  have  mineral  soils.  The  best- 
developed  soils  are  Pergelic  Cryoborolls.  These 
soils  have  thick,  well-developed  mollic  epipedons 
with  free  carbonates  in  the  A  horizon  (Everett 
1980e).  Pergelic  Cryopsamments  may  occur  in  dry 
sandy  sites  along  the  major  rivers  and  on  stabilized 
dunes. 

The  vegetation  is  usually  either  Stand  Type  B1 
or  B2.  Dry  Dryas  integrifolia,  Carex  rupestris, 
Oxytropis  nigrescens,  Lecanora  epibryon  dwarf 
shrub,  crustose  lichen  tundra  (Stand  Type  Bl,  Fig. 


Table  3.  Vegetation  stand  types  in  the  Prudhoe  Bay  region. 
The  botanical  nomenclature  follows  Murray  and  Murray  (1978). 


Stand 

type 

Community 

Characteristic 

microsite 

Sample 
plot  no.  * 

B — Dry  sites 

Bit  Dry  Dryas  integrifolia,  Carex  rupestris,  Oxytropis 

nigrescens,  Lecanora  epibryon  dwarf  shrub,  crustose 
lichen  tundra 

Pingos,  ridges,  high  polygon 
centers,  often  gravelly  soils 

0I0B,  1411,  1520,  1001 

B2t 

Dry  Dryas  integrifolia,  Saxifraga  oppositifolia,  Lecanora 
epibryon  dwarf  shrub,  crustose  lichen  tundra 

Similar  to  Stand  Type  Bl,  but 
more  organic  soil  with  cryo- 
turbation 

0I0A,  1401,  1505,  1412, 

1513 

B3t 

Dry  Saxifraga  oppositifolia,  Juncus  biglumis  forb  barren 

Frost  scars 

0801,  1491,  1506 

B4t 

Dry  Epilobium  latifolium,  Artemisia  arctica  forb  barren 

River  gravel  bars 

1105,  species  list  from 

Little  Putuligayuk 

River 

B5t 

Dry  Dryas  integrifolia,  Salix  ovalifolia,  Artemisia 
borealis  dwarf  shrub,  forb  barren 

Sandy  river  terraces,  stabilized 

1207 

B6t 

Dry  Dryas  integrifolia.  Astragalus  alpinus  dwarf 
shrub,  forb  tundra 

River  banks 

1507 

B7t 

Dry  Braya  purpurascens.  Anemone  parviftora.  Arcta- 
grostis  latifolia  forb,  grass  tundra 

Slumping  river  bluffs 

1104 

B8 

Dry  Cochlearia  officinalis,  PuccineUia  phryganodes  forb. 
grass  barren 

Coastal  beaches 

1312 

B9 

Dry  Elymus  arenarius,  Dupontia  fisheri  grass  barren 

Active  sand  dunes,  sandy 
creek  banks 

1201 

BIO 

Dry  Braya  purpurascens,  PuccineUia  andersonii  forb, 
grass  barren 

Coastal  bluffs  with  salt-killed 
vegetation 

1301 

Bll 

Dry  Dryas  integrifolia,  Sedum  rosea  prostrate  shrub, 
forb  tundra 

Dry  coastal  bluffs  and  ridges 

Species  list  from  vicin¬ 
ity  of  mouth  of 

Putuligayuk  River 

B12 

Dry  Salix  rotundifolia,  Salix  planifolia  ssp.  pulchra, 
Ochrolechia  frigida  dwarf  shrub,  crustose  lichen 
tundra 

Coastal  high  polygon  centers 

1305 

B13 

Dry  Salix  ovalifolia,  Artemisia  borealis  dwarf  shrub, 
forb  tundra 

Stabilized  sand  dunes 

1208,  1202,  1106 

BI4t 

Dry  Dryas  integrifolia,  S.-’lix  reticulata,  Cetraria  richard- 
sonii  dwarf  shrub,  fruticose  lichen  tundra 

Dry,  early-thawing  snowbanks 
with  hummocky  terrain 

Species  list  from  pingo 
near  Pad  F 

BIS 

Moist  Salix  rotundifolia,  Carex  aquatilis,  Dicranum 
elongatum,  Ochrolechia  frigida  dwarf  shrub,  crustose 
lichen  tundra 

Coastal  polygon  rims  and  high 
polygon  centers 

1313 

l) — Moist  sites 

U 1 1  Moist  Carex  aquatilis,  Dryas  integrifolia,  Ochrolechia 

frigida  sedge,  dwarf  shrub,  fruticose  lichen  tundra 

Polygon  rims  and  aligned 
hummocks  in  acidic  tundra 
region 

1405,  1406,  1410,  1415 

U2t 

Moist  Eriophorum  vaginalum,  Dryas  integrifolia, 
Tomenthypnum  nitens,  Thamnolia  subuhformis  tussock 
sedge,  dwarf  shrub  tundra 

Well-drained  upland  sites 

0203 

U3t 

Moist  Eriophorum  angustifolium,  Dryas  integrifolia, 
Tomenthypnum  nitens,  Thamnolia  subuliformis  sedge, 
dwarf  shrub  tundra 

Well-drained  upland  sites, 
polygon  rims,  aligned  hum¬ 
mocks 

020B,  1403,  1406, 1409, 
1504,1510, 1515 

U4t 

Moist  Carex  aquatilis,  Dryas  integrifolia,  Salix  arctica, 
Tomenthypnum  nitens  sedge,  dwarf  shrub  tundra 

Moister  upland  sites,  centers 
of  drier  low  polygon  centers, 
polygon  rims,  aligned  hum¬ 
mocks 

030B,  0303, 030 A,  1512, 

1514, 75/9 

U6t 

Dry  Drvas  integrifolia,  Cassiope  tetragona,  Cetraria 
nivalis  dwarf  shrub,  fruticose  lichen  tundra 

Well-drained  snowbanks 

0901,  1416,  1509 

U7t 

Moist  Salix  rotundifolia,  Equisetum  scirpoides  dwarf 
shrub  tundra 

l.ate-thawing  snowbanks 

0902,  1417 

•  Italicized  plot  numbers  are  I  -  *  10-m  ordination  plots:  the  remainder  are  I  -  x  l-m  plots, 
t  Occurs  on  at  least  one  of  the  four  master  maps  (Walker  et  al.  1980). 
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Table  3  (cont’d).  Vegetation  stand  types  in  the  Prudhoe  Bay  region. 


Stand 

type 

Community 

Characteristic 

microsite 

Sample 
plot  no.  • 

U8t 

Moist  Salix  lanata,  Carex  aquatilis  dwarf  shrub,  sedge 
tundra 

Slreambanks,  lake  margins 

1103 

U9t 

Moist  Dryas  integrifolia,  Eriophorum  angustifolium, 
Tomenthypnum  nitens,  Didymodon  asperifolius  dwarf 
shrub,  sedge,  moss  tundra 

Upland  streambanks  that  are 
swept  by  the  spring  flood 

1102 

uiot 

Moist  Festuca  baffinensis,  Papaver  macounii.  Ranuncu¬ 
lus  pedatifidus  forb,  grass  tundra 

Pingo  tops,  bird  mounds  and 
animal  dens 

1002,1418,1502,1422 

U12 

Moist  Carex  aquatilis,  Salix  planifolia  ssp.  pulchra, 
Campylium  stellatum  sedge,  dwarf  shrub  tundra 

Mesic  coastal  meadows 

1303,  1311 

U13 

Moist  Dupontia  fisheri,  Cochlearia  officinalis  grass,  forb 
tundra 

Coastal  meadows  below  high¬ 
est  strand  line 

1309 

U14 

Moist  Carex  aquatilis,  Dryas  integrifolia  sedge,  dwarf 
shrub  tundra 

Polygon  rims  in  sand  dune 
region 

1210 

M — Wt(  sites 

M 1 1  Wet  Carex  aquatilis,  Carex  rariflora,  Saxifraga  foliolosa 

sedge,  forb  tundra 

Wet  microsites  in  acidic 
tundra  areas  primarily  associated 
with  aligned  hummocks 

1420, 1414, 1404, 1407 

M2t 

Wet  Carex  aquatilis,  Drepanocladus  brevifolius  sedge 
tundra 

Wet  polygon  centers  and 
troughs,  lake  margins 

040B,  1503, 1511, 1516, 

1501, 040A,  1308,1304 

M3t 

Wet  Carex  aquatilis,  Dupontia  fisheri,  Calliergon 
richardsonii  sedge  tundra 

Wet  polygon  centers  and  mea¬ 
dows  in  sand  dune  region  and 
along  Kuparuk  River 

1203,  1205 

M4t 

Wet  Carex  aquatilis,  Scorpodium  scorpioides  sedge 
tundra 

Low,  wet  sites,  polygon  cen¬ 
ters,  drained  lakes,  lake  mar¬ 
gins 

050A.050B,  1517 

M5t 

Wet  Carex  aquatilis,  Salix  rotundifolia  sedge,  dwarf 
shrub  tundra 

Moist  streambanks 

1101,  1508 

M6 

Wet  Juncus  arcticus,  Salix  ovalifoha  rush,  dwarf  shrub 
tundra 

Wet,  sandy  river  bars 

Species  list  from  Sag- 
avanirktok  R.  delta 

M7 

Wet  Equisetum  arvense.  Alopecurus  alpinus  horsetail, 
grass  tundra 

Wet,  sandy  sites  along  rivers 

1107 

M8 

Wet  Dupontia  fisheri,  Carex  aquatilis,  Campylium 
stellatum  graminoid,  moss  tundra 

Wet  polygon  troughs  in 
coastal  vicinity 

1306 

M9 

Wet  Carex  subspathacea,  Puccinellia  phryganodes 
sedge  tundra 

Coastal  estuaries  and  lagoons 

1302,  1318 

M10 

Wet  Carex  aquatilis,  Dupontia  fisheri,  Eriophorum 
angustifolium  graminoid  tundra 

Coastal  wet  polygon  centers 
and  meadows 

1310 

Mil 

Wet  Carex  aquatilis,  Dupontia  fisheri,  Salix  ovalifo/ia 
graminoid,  dwarf  shrub  tundra 

Wet  areas  in  sand  dune  region 

1209 

E — Emergent  sites 

Elt  Aquatic  Carex  aquatilis  sedge  tundra 

Water  to  about  30  cm 

1402, 1408,1413, 1518 

E2t 

Aquatic  Arclophila  fulva  grass  tundra 

Water  to  about  100  cm 

060B,  060 A.  1307 

E3t 

Aquatic  Scorpidium  scorpioides  moss  tundra 

Water  to  about  100  cm  in 
sand  dunes  region 

1206 

E4t 

Aquatic  Dupontia  fisheri,  Carex  aquatilis  graminoid 
tundra 

Shallow  water  in  sand  dunes 

Species  list  from  dunes 
area 

W— Open  water 

WI+  None 

Lakes  and  ponds 

W2  + 

None 

Streams  and  rivers 

W3t 

Varies 

Flooded  areas  caused  by  roads 
or  pads 

Table  3  (conl’d). 


Stand 

Type  of 

Characteristic 

Sample 

type 

disturbance 

microsite 

plot  no. ' 

D — Disturbed  sites 

Dlt  Bare  earth  with  pioneering  species,  e.g.  Braya  pur- 

purascens.  Ceratodon  purpureus,  Bryum  spp.,  Marchan- 
lia  polymorpha 

D2f  Foreign  gravel  or  construction  debris 
D3f  Dust-covered  areas  adjacent  to  roads 

D4f  Vehicle  tracks,  deeply  rutted 

D5f  Vehicle  tracks,  not  deeply  rutted 

D6t  Winter  road 

D7t  Excavated  areas,  primarily  in  river  gravels 
W3t  Flooded  areas  caused  by  roads  or  pads 

*  Italicized  plot  numbers  are  l-x  10-m  ordination  plots;  the  remainder  are  I-  x  l-m  plots, 
t  Occurs  on  at  least  one  of  the  four  master  maps  (Walker  et  al.  19801. 


Figure  8.  Stand  Type  Bl.  Dry  Dryas  integrifolia,  Carex  rupestris,  Oxytropis 
nigrescens,  Lecanora  epibryon  dwarf  shrub,  crustose  lichen  tundra  on  apingo  near  the 
Kuparuk  River. 


8)  consists  of  a  discontinuous  mat  of  Dryas  inte¬ 
grifolia  and  a  few  cushion  plants  such  as  Oxytro¬ 
pis  nigrescens  and  Saxifraga  oppositifoUa.  Sedges 
are  scattered  and  are  mainly  Carex  rupestris.  Erect 
dicotyledons  include  Draba  alpina,  Chrysanthe¬ 
mum  integrifolia,  Papaver  lapponicum,  Les- 
quereUa  arctica,  Pedicularis  lanata  and  P. 
capitata.  A  high  percentage  of  the  soil  is  unvege¬ 
tated  or  is  vegetated  with  crustose  lichens,  includ¬ 


ing  Lecanora  epibryon,  Ochrolechia  frigida  and 
Pertusaria  spp.  Often  there  is  a  fine  pattern  of 
small  nonsorted  polygons  about  20-50  cm  in  di¬ 
ameter.  These  are  apparently  caused  by  a  com¬ 
bination  of  frost  activity  and  desiccation.  The  de¬ 
pressions  between  these  small  polygons  are  gener¬ 
ally  5-15  cm  deep  and  contain  a  much  richer  as¬ 
sortment  of  mosses  and  lichens  than  the  tops. 
Taxa  in  the  depressions  include  Thamnolia  sitbuli- 
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Figure  9.  Stand  Type  B2.  Dry  Dryas  integrifoiia,  Saxifraga  oppositifolia,  Lecanora 
epibryon  dwarf  shrub,  crustose  lichen  tundra  on  the  margin  of  a  drained  lake. 


formis,  Cetraria  cueullata,  C.  islandica,  Peltigera 
eanina,  Bryum  spp.,  Encalypta  alpina,  E.  procera 
and  Drepanodadus  uncinatus. 

Dry  Dryas  integrifoiia,  Saxifraga  oppositifolia, 
Lecanora  epibryon  dwarf  shrub,  crustose  lichen 
tundra  (Stand  Type  B2,  Fig.  9)  occurs  on  slightly 
moister  sites  that  often  have  more  evidence  of 
frost  stirring.  Typical  sites  for  Type  B2  include 
high-centered  polygons  and  the  margins  of  drained 
lake  basins  and  creek  bluffs.  Saxifraga  oppositi¬ 
folia,  Salix  reticulata  and  S.  arctica  are  usually 
more  abundant  than  in  Stand  Type  Bl,  and  Carex 
rupestris  and  Oxytropis  nigrescens  are  less  likely 
to  occur  here  than  in  Type  Bl. 

Moist  tundra 

Mesic  upland  sites  generally  have  moist  gramin- 
oid  tundra  with  either  Stand  Type  U3  (moist  Erio- 
phorum  angustifolium,  Dryas  integrifoiia,  To- 
menthypnum  nitens,  Thamnolia  subuliformis 
sedge,  dwarf  shrub  tundra,  Fig.  10  and  1 1)  or  U4 
(moist  Carex  aquatilis,  Dryas  integrifoiia,  Salix 
arctica,  Tomenthypnum  nitens  sedge,  dwarf  shrub 
tundra).  The  primary  difference  between  these 
two  types  is  the  relative  abundance  of  lichens. 
Type  U4  is  wetter  and  has  few  or  no  fruticose  li¬ 
chens  (e.g.  Thamnolia  subuliformis,  Dactylina 
arctica,  Cetraria  cueullata,  C.  islandica).  Both 
types  are  dominated  by  sedges  (e.g.  Eriophorum 
angustifolium  ssp.  triste,  Carex  aquatilis,  C.  bigel- 


owii,  C.  membranacea,  C.  misandra  and  C.  atro- 
fusca)  and  Dryas  integrifoiia.  Dwarf  willows  (Sa- 
lix  arctica,  S.  reticulata,  S.  lanata)  are  also  impor¬ 
tant,  particularly  in  Stand  Type  U 4.  The  principal 
erect  dicots  are  Chrysanthemum  integrifoiia,  Sen- 
ecio  atropurpureus  ssp.  frigidus,  Pedicularis  lan¬ 
ata,  P.  capitata.  Polygonum  viviparum  and  Papa- 
ver  macounii.  The  moss  carpet  is  dominated  by 
Tomenthypnum  nitens.  Ditrichum  fexicaule,  Dis- 
tichium  capillaceum,  Hypnum  bambergeri,  Or- 
thothecium  chryseum  and  Drepanocladus  brevi- 
folius.  Some  upland  sites,  particularly  in  the  west¬ 
ern  part  of  the  area,  have  large  components  of  Eri¬ 
ophorum  vaginatum  but  are  otherwise  similar  to 
Stand  Type  U3.  This  vegetation  is  designated 
Stand  Type  U2. 

Moist  tundra  areas  normally  are  drained  of 
standing  water  soon  after  spring  breakup,  and 
they  offer  firm  footing  throughout  the  summer. 
Typical  moist  graminoid  microsites  include  poly¬ 
gon  rims,  the  tops  of  poorly  developed  high-cen¬ 
tered  polygons,  strangs  in  areas  of  strangmoor, 
and  well-drained  terrain  along  streams  and  the 
lower  gentle  slopes  of  pingos.  Stand  Type  U4  of¬ 
ten  occurs  in  the  better  drained  parts  of  recently 
drained  lake  basins  that  have  no  patterned  ground 
features.  In  these  sites  the  sedge  carpet  is  often 
quite  dense  and  there  are  few  or  no  lichens. 

Soils  in  the  moist  tundra  areas  are  normally 
either  Pergelic  Cryaquolls  in  the  better  drained 
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Figure  10.  Stand  Type  U3.  Moist  Eriophorum  angustifolium,  Dryas  integrifolia, 
Tomenthypnum  nitens,  Thamnolia  subuliformis  sedge,  dwarf  shrub  tundra. 


Figure  11.  Close-up  of  Stand  Type  113,  showing  lichens. 


areas  or  Pergelic  Cryosaprists  in  areas  with  thick 
organic  layers.  In  moist  tundra  areas  where  the  or¬ 
ganic  layer  is  shallow,  such  as  recently  drained 
lake  basins  or  streambanks,  the  soils  are  Pergelic 
Cryaquepts  or  Histic  Pergelic  Cryaquepts.  Per¬ 
gelic  Cryaquolls  normally  show  distinct  red  mot¬ 
tles  of  iron  oxide  above  a  certain  level  in  the  A 


horizon;  these  probably  represent  the  mean  level 
of  seasonal  oxidation  (Everett  1980e). 

Frost  scars  are  common  features  on  upland  sur¬ 
faces.  Vegetation  on  these  features  is  often  Stand 
Type  B3,  which  will  be  discussed  in  more  detail 
later.  Soils  in  the  frost  scars  are  usually  olive-grey 
soils  (Pergelic  Cryaquepts)  and  the  association 


Figure  12.  Stand  Type  M2.  Wet  Carex  aquatilis,  Drepanocladus  brevifolius  sedge 
tundra  in  the  basin  of  low  centered  polygon. 


with  the  Pergeiic  Cryaquolls  in  the  inter-frost-scar 
areas  has  been  termed  a  Pergeiic  Ruptic  Aqueptic 
Cryaquoll  (Everett  1980e). 

Wet  tundra 

Wet  sedge  tundra  is  associated  with  poorly 
drained  areas  tha  usually  have  standing  water  ear¬ 
ly  in  the  summer  but  that  drain  later  in  the  year  ex¬ 
cept  during  rainy  periods.  The  soils  are  saturated 
at  all  times. 

The  most  common  community  is  wet  Carex 
aquatilis,  Drepanocladus  brevifolius  sedge  tundra 
(Stand  Type  M2,  Fig.  12).  This  vegetation  is  com¬ 
posed  mostly  of  sedges.  Carex  aquatilis  is  the  most 
common,  but  others,  such  as  Eriophorum  russe- 
olutn,  Carex  rotundata  and  especially  Eriophorum 
angustifolium  ssp.  subarcticum,  are  also  common. 
Dwarf  willows,  such  as  Salix  lanata  and  S.  arctica, 
are  occasional.  There  are  only  a  few  erect  dicotyle¬ 
dons  found  in  these  areas.  The  most  common  is 
Pedicularis  sudetica  ssp.  albolabiata,  but  others 
include  Saxifraga  hirculus,  Silene  wahlbergella 
and  Cardamine  pratensis.  The  moss  carpet  is 
dominated  by  Drepanocladus  lycopodioides  var. 
brevifolius  and  other  members  of  the  Amblyste- 
giaceae,  such  as  Scorpidium  scorpioides,  Drepan¬ 
ocladus  spp.  and  Calliergon  richardsonii.  Other 
common  mosses  include  Cindidium  latifolium,  C. 
arcticum,  Meesia  triquetra,  Distichium  capilla- 
ceuitt,  Catascopium  nigritum  and  Campylium 


stellatum.  The  mosses  are  often  covered  by  a  layer 
of  calcium  carbonate  precipitates.  Lichens  are 
usually  absent.  Large  thalli  of  the  aiga  Nostoc 
commune  are  common. 

The  most  common  soils  are  either  Pergeiic  Cry- 
ohemists  or  Histic  Pergeiic  Cryaquepts.  The  or¬ 
ganic  matter  of  these  soils  is  somewhat  less  decom¬ 
posed  than  the  Cryosaprists  or  Histic  Pergeiic 
Cryaquepts  on  more  well-drained  sites.  There  are 
recognizable  plant  parts,  such  as  roots  and  leaves, 
in  the  peat  (Everett  1980e).  Areas  with  shallow  or¬ 
ganic  layers  have  Pergeiic  Cryaquepts.  Typical  mi¬ 
crosites  include  the  basins  and  troughs  of  low-cen¬ 
tered  polygons,  the  margins  of  ponds,  lakes  and 
streams,  and  the  intermittently  wet  areas  of 
drained  lake  basins. 

Aquatic  tundra 

Semi-emergent  and  emergent  communities  are 
found  in  areas  that  are  normally  continuously  cov¬ 
ered  with  water  throughout  the  summer.  Wet  Car¬ 
ex  aquatilis,  Scorpidium  scorpioides  sedge  tundra 
(Stand  Type  M4,  Fig.  13)  occurs  in  areas  that  have 
shallow  water  (less  than  10  cm  deep).  This  is  con¬ 
sidered  a  transitional  type  between  wet  sedge  tun¬ 
dra  and  aquatic  tundra  vegetation.  A  thick  carpet 
of  the  moss  Scorpidium  scorpioides  distinguishes 
this  type.  The  primary  sedge  is  Carex  aquatilis, 
but  C.  saxatilis,  C.  rotundata  and  Eriophorum  an¬ 
gustifolium  are  also  common.  The  only  common 
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dicotyledon  is  Pedicularis  sudetica  ssp.  albola- 
biata.  Lichens  are  absent.  The  alga  Nostoc  is 
abundant,  and  in  some  areas  it  is  the  dominant 
plant.  Some  Type  M4  areas  may  be  drained  in 
abnormally  dry  years. 

Sites  with  deeper  water  or  a  denser  sedge  cover 
usually  do  not  have  any  moss  vegetation.  These 
areas  often  have  aquatic  Carex  aquatilis  sedge  tun¬ 
dra  (Stand  Type  El,  Fig.  14).  Other  taxa  include 
Eriophorum  scheuchzeri,  Caltha  palustris  and 
Utricularia  vulgaris.  Type  El  areas  normally  oc¬ 
cur  in  the  shallow  margins  of  lakes,  especially  par¬ 
tially  drained  lake  basins  with  complex  terrains  of 


ponds  and  intermittent  polygon  rims,  islands,  and 
strangmoor  features.  The  water  is  normally  less 
than  30  cm  deep.  The  soils  in  these  very  wet  tundra 
sites  show  virtually  no  signs  of  decomposition.  If 
the  undecomposed  horizon  is  sufficient  for  the  soil 
to  be  a  Histosol  (more  than  50%  organic  matter 
by  weight  in  the  top  80  cm),  the  soil  is  termed  a 
Cryofibrist.  Soils  with  less  organic  matter  are  gen¬ 
erally  Histic  Pergelic  Cryaquepts  (Everett  1980e). 

Many  lakes  and  ponds  have  a  distinctive  band 
of  vegetation  composed  almost  exclusively  of  the 
grass  Arctophila  fulva  (Stand  Type  E2,  Fig.  15). 
This  plant  grows  in  up  to  one  meter  of  water  and  is 


Figure  15.  Stand  Type  E2.  Aquatic  Arctophila  fulva  grass  tundra  in  the  center  of 
a  small  oriented  thaw  lake. 
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Figure  16.  Idealized  section  of  Prudhoe  Bay  tundra  showing  various  types  of  polygons.  Typical  vegetation  and  microre¬ 
lief  are  shown  for  each  element  of  the  polygons.  Refer  to  Table  2  for  an  explanation  of  the  soil  codes. 


•  -  *  N*  O 


28 


■ — »  v  "tt 


especially  common  in  partially  drained  lake 
basins.  It  is  not  so  common  in  large  oriented  lakes 
that  do  not  have  protected  embayments.  It  is  also 
not  common  in  those  ponds  and  lakes  with  a  thick 
layer  of  marl  on  the  bottom.  In  some  areas,  espe¬ 
cially  in  beaded  streams,  the  emergent  vegetation 
includes  other  taxa,  such  as  Caltha  palustris,  Hip- 
puris  vulgaris,  Utricularia  vulgaris,  and  occasion¬ 
ally  Sparganium  hyperboreum  and  Calliergon  gi- 
ganteum. 

Relationships  between  soil  moisture  gradient 
and  patterned  ground  features. 

Patterned  ground  creates  a  mosaic  of  vegetation 
communities  that  can  be  extremely  confusing  until 
one  recognizes  that  in  most  cases  there  is  a  repeti¬ 
tious  pattern  of  only  a  few  main  stand  types.  This 
is  not  unlike  the  situation  in  temperate  regions,  ex¬ 
cept  that  the  scale  of  variation  is  smaller.  In  net¬ 
works  of  polygons  there  are  relatively  elevated 
sites  associated  with  polygon  rims,  strangs  and 
high  polygon  centers,  and  relatively  low  sites  asso¬ 
ciated  with  polygon  basins,  troughs  and  interhum¬ 
mock  areas. 

The  plant  community  is,  to  a  large  extent,  con¬ 
trolled  by  the  amount  of  soil  moisture  that  the  site 
can  retain.  Since  most  tundra  plants  have  shallow 
root  systems,  the  moisture  in  the  surface  layer  is 
most  important.  In  some  cases  a  wet,  anaerobic 
soil  can  underlie  vegetation  composed  of  taxa  nor¬ 
mally  associated  with  drier  microsites.  This  situa¬ 
tion  is  more  common  with  highly  organic  soils  and 
is  particularly  common  farther  south,  where  the 
accumulation  of  mosses  and  lichens,  especially 
Sphagnum  and  Cladonia,  is  sufficient  to  create 
drier  habitats.  In  the  Prudhoe  Bay  region,  crypto¬ 
gam  accumulations  are  generally  not  thick;  the 
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deepest  living  moss  carpets  are  about  10  cm  deep 
and  are  normally  about  3-7  cm  deep.  However, 
moss  hummocks  initiated  by  such  taxa  as  mem¬ 
bers  of  the  Splachnaceae,  Brvum  spp.,  Cato- 
scopium  nigritum  and  A  ulacomnium  palustre  can 
create  relatively  mesic  sites.  Sometimes  these  small 
hummocks,  particularly  those  of  the  Splach¬ 
naceae,  form  around  caribou  feces  or  dead  lem¬ 
mings.  The  slow  accumulation  of  dead  sedge 
leaves  and  roots,  dead  mosses  and  other  organic 
debris,  in  combination  with  the  annual  input  of 
loess,  gradually  creates  a  somewhat  elevated  sur¬ 
face  suitable  for  more  mesophytic  taxa. 

Figure  16  depicts  an  idealized  section  of  Prud¬ 
hoe  Bay  tundra,  showing  a  variety  of  polygons 
that  could  occur  next  to  a  small  stream.  Ice  wedges 
underlie  the  surface.  Near  the  stream,  thermal  ero¬ 
sion  has  caused  deeper  polygor  troughs  and  rela¬ 
tively  well  drained  high-centered  polygons.  Soils 
on  the  tops  of  these  polygons  are  Pergelic  Crya- 
quolls.  Vegetation  on  the  high  centers  is  Type  B2 
(dry  Dryas  integrifolia,  Saxifraga  oppositifolia, 
Lecanora  epibryon  dwarf  shrub,  crustose  lichen 
tundra).  The  troughs  of  these  polygons  are  moist- 
er  than  the  tops,  with  well-decomposed  Histic  Per¬ 
gelic  Cryaquepts  and  Stand  Type  U3  vegetation 
(moist  Eriophorum  angustifolium,  Dryas  integri¬ 
folia,  Tomenthypnum  nitens,  Thamnolia  subuli- 
formis  sedge,  dwarf  shrub  tundra). 

Areas  farther  from  the  stream  (Fig.  16,  second 
and  third  polygons  from  the  left)  have  somewhat 
less  well  developed  high-centered  polygons,  with 
less  than  0.5  m  of  relief  contrast.  These  surfaces 
are  moderately  well  drained,  with  Pergelic  Crya- 
quoll  soils  and  Type  U3  vegetation. 

Still  farther  from  the  stream  (Fig.  16,  fourth 
polygon  from  the  left)  low  -centered  polygons  oc- 
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cur  with  only  slightly  depressed  basins.  These  Snow  depth  gradient 

basins  have  numerous  small  hummocks  (less  than  Snowbanks  are  not  particularly  common  in  the 

15  cm  high)  that  give  the  basin  a  mesic  character.  region  because  of  the  flatness  of  the  terrain,  but 

The  soil  in  the  polygon  basin  is  a  Pergeiic  Cryo-  they  do  occur  around  the  bases  of  pingos,  along 

saprist.  The  vegetation  in  the  basin  is  Type  U4  the  coastal  bluffs,  and  in  all  the  drainage  systems, 

(moist  Carex  aquatilis,  Dryas  integrifolia,  Salix  Snowbanks  on  stable  slopes  often  have  three  dis- 

arctica,  Tomenthypnum  nitens  sedge,  dwarf  shrub  tinct  bands  of  vegetation. 

tundra).  The  rims  of  the  polygon  are  somewhat  The  uppermost  band  of  vegetation,  dry  Dryas 

better  drained,  with  Pergeiic  Cryaquolls  and  Type  integrifolia,  Salix  reticulata,  Cetraria  richardsonii 

U3  vegetation.  The  most  noticeable  difference  be-  dwarf  shrub,  fruticose  lichen  tundra  (Stand  Type 

tween  the  vegetation  on  the  rim  and  that  in  the  B14,  Fig.  17),  is  the  least  distinct  and  often  grades 

center  of  this  polygon  is  the  abundance  of  fruti-  imperceptibly  into  Types  Bl,  B2  or  U3  at  the  top 

cose  lichens  on  the  rim  and  their  scarcity  in  the  of  the  snow  area.  This  could  be  considered  the  li- 

basin.  chen  band,  since  there  is  usually  an  abundant  cov- 

The  next  polygon  (Fig.  16,  second  from  the  right)  er  of  such  taxa  as  Cetraria  nivalis,  C.  islandica,  C. 

is  less  well  drained.  The  soil  in  the  basin  is  a  satu-  cucullata,  C.  richardsonii,  Alectoria  nigricans,  A. 

rated  Pergeiic  Cryohemist,  and  the  vegetation  is  ochroleuca,  Cornicularia  divergens  and  Stereo- 

Type  M2  (wet  Carex  aquatilis,  Drepanocladus  bre-  caulon  spp.  Vascular  taxa  include  Dryas  integri- 

vifolius  sedge  tundra).  The  troughs  have  less  or-  folia,  Salix  reticulata,  Pedicularis  capitata,  Pa- 

ganic  matter  accumulation  and  are  Histic  Pergeiic  paver  macounii  and  Astragalus  umbellatus.  The 

Cryaquepts.  The  rims  are  relatively  well  drained,  main  mosses  are  Tomenthypnum  nitens,  Rhytidi- 

with  Pergeiic  Cryosaprist  soils  and  Type  U3  vege-  um  rugosum,  Drepanocladus  uncinatus,  Ditri- 

tation.  chum  flexicaule  and  Thuidium  abietinum. 

The  last  polygon  is  very  poorly  drained  and  is  The  central  band,  dry  Dryas  integrifolia,  Cassi- 

associated  with  a  wet  drained  lake  basin  or  a  small  ope  tetragona,  Cetraria  nivalis  dwarf  shrub,  fruti- 

lake.  There  is  standing  water  in  the  polygon  basin  cose  lichen  tundra  (Stand  Type  U6,  Fig.  18),  is  the 

and  troughs.  The  soil  in  the  basin  is  a  Pergeiic  easiest  to  recognize  because  of  the  abundance  of 

Cryofibrist  and  the  vegetation  is  Type  M4  (wet  Cassiope  tetragona.  The  moss  and  lichen  cover  is 

Carex  aquatilis,  Scorpidium  scorpioides  sedge  similar  to  that  in  Stand  Type  B14.  Other  impor- 

tundra).  The  rim  is  poorly  developed,  with  Per-  tant  vascular  taxa  include  Salix  rotundifolia,  S.  re- 

gelic  Cryofibrist  soil  and  Type  U4  vegetation.  ticulata,  Pedicularis  capitata,  Carex  scirpoidea. 


Figure  17.  Snowbank  site  along  a  channel  of  the  Kuparuk  River.  The  vegetation 
in  the  foreground  is  mainly  Type  BI4,  Dry  Dryas  integrifolia,  Salix  reticulata,  Cetraria 
richardsonii  dwarf  shrub,  fruticose  lichen  tundra. 
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Figure  18.  Stand  Type  U6.  Dry  Dryas  integrifolia,  Cassi- 
ope  tetragona,  Cetraria  nivalis  dwarf  shrub,  fruticose  li¬ 
chen  tundra  in  the  snowbank  on  the  west  side  of  a  pingo 
near  Frontier  Camp. 

Polygonum  viviparum,  Chrysanthemum  integri- 
folium,  Lloydia  serotina,  Silene  acaulis  and  Papa- 
ver  macounii.  This  band  usually  occurs  in  portions 
of  the  snowbank  that  are  steep  and  very  hum¬ 
mocky  and  have  well-drained  soils.  Snow  depths 
were  never  measured  in  these  areas,  but  it  is  likely 
that  some  of  these  sites  have  over  2  m  of  snow  in 
early  spring. 

The  lowest  band,  moist  Salix  rotundifolia, 
Equisetum  scirpoides  dwarf  shrub  tundra  (Stand 
Type  U7),  occurs  in  the  deepest  portions  of  the 
snow  patch,  which  melt  out  last.  Often  these  are 
gently  sloping  areas,  but  the  community  can  also 
occur  on  fairly  steep  portions  of  snowbanks.  Salix 
rotundifolia  forms  a  tight  carpet  in  these  areas. 
Other  taxa  include  Carex  aquatilis,  Eriophorum 
angustifolium  ssp.  triste,  Salix  reticulata,  Senecio 
atropurpureus,  Equisetum  rariegatum,  E.  scir¬ 
poides,  Distichium  capillaceum.  Ditrichum  flexi- 
caule  and  Pohlia  spp.  In  stream  areas  this  com¬ 
munity  grades  into  Type  M5,  which  is  the  Carex 


Figure  19.  Stand  Type  B3.  Dry  Saxifraga  oppositifolia, 
J  uncus  biglumis  forb  barren  on  a  frost  scar  near  the  Putuli- 
gayuk  River. 


aquatilis-dominated  wet  streamside  type  (Table  3). 
Communities  in  the  lower  parts  of  snowbanks  are 
complex;  they  are  often  indistinct,  grading  into 
the  surrounding  moist  sedge  tundra.  Solifluction 
is  often  prevalent  near  the  bases  of  slopes,  and 
pioneering  taxa  such  as  Equisetum  arvense  and 
Arctagrostis  latifolia  are  common. 

Cryoturbation  gradient 

Frost  scars  are  common  features  on  most  up¬ 
land  surfaces  and  in  many  wet  areas.  The  vegeta¬ 
tion  cover  on  these  features  varies  from  0  to 
100ro.  The  most  distinctive  frost  scar  com¬ 
munities  occur  where  there  is  only  a  small  amount 
of  vegetation  cover.  Dry  Saxifraga  oppositifolia, 
Juncus  biglumis  forb  barren  (Stand  Type  B3,  Fig. 
19)  occurs  on  these  features  and  is  very  distinctive 
in  spring  when  the  Saxifraga  blooms.  Usually 
frost  scars  are  slightly  higher  than  the  general  sur¬ 
face  of  the  tundra,  and  the  bare  soils  are  subject  to 
desiccation  and  cracking  in  dry  weather.  Most 


Figure  20.  Bird  mound  near  Drill  Site  2. 


taxa  are  from  the  dry  end  of  the  moisture  gra¬ 
dient,  including  Dry  as  integrifolia,  Minuartia  arc- 
tica,  M.  rubella,  Chrysanthemum  integrifolia,  Eri- 
ophorum  angustifolium  ssp.  triste,  Distichium 
capillaceum,  Bryum  wrightii,  Enealypta  spp.,  Le- 
canora  epibryon  and  Thamnolia  spp. 

Other  types  of  frost  features  include  turf  hum¬ 
mocks  and  solifluction  features.  These  are  rela¬ 
tively  minor  in  the  Prudhoe  Bay  region  and  were 
not  sampled. 

Animal  activity  gradient 

Numerous  vegetation  features  in  the  region  are 
due  to  the  presence  of  animals.  These  include 
small  features,  such  as  moss  hummocks  that  form 
around  owl  cough  pellets,  caribou  feces,  lemming 
carcasses  and  other  small  pieces  of  animal  litter, 
and  larger  features,  such  as  bird  mounds  and  the 
lush  growth  around  ground  squirrel  and  fox  dens. 
The  luxuriant  grasses  and  dicotyledons  associated 
with  animal  dens  and  bird  mounds  are  a  response 
to  more  fertile  mineral  soils  due  to  animal  excreta 
and  debris  from  kills. 

Bird  mounds  (Fig.  20)  are  a  common  feature  in 
the  region.  They  reach  heights  of  30-100  cm  above 
the  general  level  of  the  terrain.  They  are  most 
often  formed  at  the  intersections  of  low-centered 
polygon  rims  or  other  sites  where  there  is  a  slightly 
higher  vantage  point  from  which  a  bird  can  ob¬ 
serve  the  surrounding  terrain.  Glaucous  gulls, 
snowy  owls  and  jaegers  commonly  use  these  sites. 


Typical  vascular  plant  species  include  Festuea  baf- 
finensis,  F.  rubra,  Arctagrostis  latifolia,  Dryas  in¬ 
tegrifolia,  Alopecurus  alpinus,  Astragalus  umbel- 
latus,  Senecio  atropurpureus  and  Poa  spp.  The 
principal  mosses  include  Thuidium  abietinum, 
Drepanocladus  uncinatus,  Rhytidium  rugosum, 
Hypnum  procerrimum  and  Tortula  ruralis.  The  li¬ 
chens  are  similar  to  those  found  in  Type  U3  areas. 

Foxes  and  ground  squirrels  prefer  mineral  soils 
on  pingos,  river  bluffs  and  dunes.  The  vegetation 
surrounding  their  dens  (Fig.  21)  is  among  the  rich¬ 
est  in  the  region  and  includes,  in  addition  to  the 
taxa  mentioned  above,  Polemonium  boreale,  Ran¬ 
unculus  pedatifidus,  Poa  alpigena,  P.  glauca,  P. 
pratensis,  Bromus pumpellianus,  Draba  spp.,  Sax¬ 
ifrage  caespitosa,  S.  tricuspidata,  Androsace  sep- 
tentrionalis,  Oxytropis  maydelliana,  Potentilla 
uniflora,  P.  hookeriana,  P.  hyparctica,  Taraxa¬ 
cum  ceratophorum  and  T.  phymatocarpum.  The 
rich  vegetation  on  bird  mounds  and  animal  dens 
has  been  designated  Stand  Type  U10. 

Other  microscale  gradients 

There  are  a  variety  of  other  gradients  that  are 
included  here.  Sampling  along  these  gradients  was 
not  sufficient  to  treat  them  with  the  depth  they  de¬ 
serve,  so  the  discussion  is  quite  general. 

Coastal  areas 

The  coastal  beaches  at  Prudhoe  Bay  are  mostly 
sandy  and  are  often  strewn  with  peat  blocks  erod- 


Figure  21.  Stand  Type  U10.  Moist  Fesiuca  baffinensis,  Papaver  macounii,  Ranun¬ 
culus  pedatifidus  /orb.  grass  tundra.  This  is  an  exceptionally  rich  site  associated  with 
fox  and  ground  squirrel  dens  on  a  pingo  near  Frontier  Camp. 
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Figure  22.  Coastal  bluffs.  Sandy  beaches  and  low  coastal  banks  with  slumping  peat 
mats  are  common  in  the  vicinity  of  the  West  Dock. 


ed  from  coastal  bluffs  (Fig.  22).  The  most  exposed 
beaches  are  un vegetated.  More  stable  sands  con¬ 
tain  open  communities  of  Puccinellia  phrygan- 
odes,  P.  andersonii,  Ste/laria  humifusa  and 
Cochlearia  officinalis  (Stand  Type  B8,  Fig.  23). 
Offshore  islands  and  some  beaches  have  fine 


gravel  where  one  can  find  communities  composed 
almost  exclusively  of  Mertensia  maritima  and 
Honckenya  peploides. 

Areas  between  the  beaches  and  the  upper  strand 
line  are  frequently  inundated  with  saltwater.  Quiet 
lagoons  and  estuarine  sites  have  a  reddish-brown 


Figure  23.  Stand  Type  B8.  Dry  Cochlearia  officinalis, 
Puccinellia  phryganodes  forb,  grass  barren  on  a  beach  near 
West  Dock.  Note  the  peat  blocks  that  have  been  washed 
onto  the  beach  in  the  background. 


mat  ot  vegetation  composed  mostly  cf  Carex  sub- 
spathacea.  Other  taxa  include  Puccinellia  phry¬ 
ganodes,  Carex  ramenskii  and  Cochlearia  officin¬ 
alis  (Stand  Type  M9,  Fig.  24).  Areas  less  fre¬ 
quently  inundated  include  meadows  with  Dupon- 
tia  fisher i,  Carex  aquatilis,  Eriophorum  angusti- 
folium  and  Cochlearia  officinalis  (Stand  Type 
U13).  Strand  line  vegetation  varies  considerably 
but  often  includes  Poa  arctica,  Dupontia  fisheri, 
Carex  aquatilis,  Salix  planifolia  ssp.  pulchra,  Sax- 
ifraga  cernua,  Pelasites  frigidus,  Potentilla  pul- 
chella  and  Cerastium  beeringianum. 

The  vegetation  along  many  bluff  tops  has  been 
killed  by  saltwater  inundation  during  storm 
surges.  Most  of  these  areas  formerly  had  dry 
dwarf  shrub  tundra.  Now  there  is  virtually  no  live 
vegetation.  Dryas  and  Salix  are  easily  killed  by 
saltwater  (Simmons  et  al.  1983).  Some  dry  salt- 
killed  areas  near  the  East  Dock  had  virtually  no 
vegetation  in  1973.  In  1980  these  sites  had  an  open 
cover  of  vegetation  dominated  by  Puccinellia  an- 
dersonii,  with  Braya  purpurascens,  Fulgensia 
bracteata  and  Thamnolia  subuliformis.  Some 
coastal  dry  bluffs,  such  as  one  near  the  mouth  of 
the  Little  Putuligayuk  River  and  east  of  the  Cen¬ 
tral  Compressor  Plant,  are  high  enough  not  to  be 
affected  by  storm  surges.  These  have  distinctive 
communities  of  Primula  borealis,  Braya  purpuras- 


Figure  25.  Longitudinal  sand  dunes  near  the  mouth  of  the  Sagavanirktok 
River.  This  view  is  toward  the  east,  with  longitudinal  dunes  oriented  in  the  direction 
of  the  prevailing  winds  (toward  the  camera ). 


Figure  26.  Stand  Type  B9.  Dry  Elymus  arenarius,  Duponlia  fisheri  grass  barren  in 
the  Sagavanirktok  River  dunes. 


cens,  Salix  ovalifolia,  Artemisia  arctica,  Andro- 
sace  chamaejasme,  Oxytropis  nigrescens,  Poten- 
tilla  pulchella,  Dryas  integrifolia,  Saxifraga  oppo- 
sitifolia,  Sedum  rosea  and  Draba  alpina  (Stand 
Type  Bll). 

Sand  dunes 

Dunes  are  common  in  the  deltas  of  the  Sagavan¬ 
irktok  and  Kuparuk  rivers.  The  Sagavanirktok 


dune  field  (Fig.  25)  is  fairly  extensive  and  offers  a 
striking  contrast  to  the  surrounding  wet  tundra. 
Most  of  the  active  dunes  are  longitudinal  and 
strongly  oriented  in  the  direction  of  the  prevailing 
winds,  northeast  to  southwest.  The  most  active 
dunes  are  sparsely  vegetated  with  Elymus  arenari¬ 
us  (Stand  Type  B9,  Fig.  26).  Slightly  more  stable 
dunes  may  include  other  taxa,  such  as  Dupontia 
fisheri,  Polemonium  boreale.  And  rosace  chanue- 
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Figure  27.  Partially  stabilized  dune  area  dominated  by  Artemisia  borealis, 
Deschampsia  caespitosa,  Trisetum  spicatum  and  Salix  ovalifolia. 


Figure  28.  Dunes  encroaching  on  an  area  of  low-centered  polygons.  Polygonal 
patterns  are  visible  in  the  foreground  beneath  recently  deposited  eo/ian  sands. 


jasme,  Draba  lactea,  D.  cinerea,  Artemisia  glom- 
erata,  A.  borealis  and  Festuca  rubra.  Sandy  inter¬ 
dune  areas  often  lack  vegetation  or  contain  scat¬ 
tered  individuals  of  Salix  ovali/olia.  Some  partial¬ 
ly  active  dune  areas  contain  extensive  stands  of 
Artemisia  borealis  mixed  with  grasses  (Fig.  27). 
Dunes  on  the  Kuparuk  River  sometimes  also  have 
the  uncommon  plant  Thlaspi  arcticum.  Semistable 
areas  are  likely  to  have  all  the  above  plants  plus 
others,  such  as  Salix  ovalifolia,  Dryas  integrifolia. 
Parry  a  nudicaulis,  Armeria  maritima,  Kobresia 
myosuroides,  Oxytropis  nigrescens,  Distichium 
capillaceum  and  Ditrichum  flexicaule.  Several 
areas,  particularly  in  the  delta  of  the  Sagavanirk- 
tok  River,  have  older  dunes  that  are  completely 
vegetated  with  Stand  Type  Bl. 

Polygonal  areas  west  of  the  Sagavanirktok 
dunes  receive  abundant  eolian  material  from  the 
dunes  (Fig.  28).  There  are  fewer  mosses  on  these 
polygon  rims  than  on  polygon  rims  elsewhere  in 
the  region.  Important  vascular  taxa  on  these  rims 
include  Carex  aquatilis,  Dryas  integrifolia,  Salix 
ovalifolia  and  Polygonum  viviparum  (Stand  Type 
U14).  The  basins  of  the  polygons,  in  contrast, 
have  thick  moss  carpets  composed  of  Drepano- 
cladus  brevifolius,  Calliergon  richardsonii,  Cin- 
clidium  latifolium  and  Meesia  triquetra.  The  main 
vascular  plants  in  these  basins  are  Carex  aquatilis, 
Dupontia  fisheri  and  Pedicularis  sudetica  ssp.  al- 
bolabiata  (Stand  Type  M3).  The  difference  in  the 


moss  cover  on  the  basins  and  the  rims  causes  very 
different  thaw  depths  within  the  confines  of  single 
polygons.  Thaw  on  the  rims  often  exceeds  80  cm, 
while  the  thaw  depth  in  the  basins  is  usually  less 
than  45  cm.  Some  areas  of  well-developed  low- 
centered  polygons  have  standing  water  all  sum¬ 
mer,  and  the  ponds  in  the  polygon  basins  are  often 
over  1  m  deep,  with  a  thick  carpet  of  the  moss 
Scorpidium  scorpioides  (Stand  Type  E3). 

Alluvial  deposits 

Vegetation  associated  with  river  systems  is  sub¬ 
ject  to  intense  disturbance  during  spring  breakup. 
In  addition  the  meandering  streams  and  braided 
rivers  are  constantly  changing  their  channels.  The 
successive  stages  of  vegetation  associated  with 
river  systems  range  from  barren  river  gravels  to 
tundra  that  is  indistinguishable  from  that  in  non- 
alluvial  areas.  The  fact  that  all  of  the  region  is 
closely  underlain  by  alluvial  material  that  was 
once  part  of  the  ancient  delta  of  the  Sagavanirk¬ 
tok  indicates  that  the  present  tundra  surface  is  a 
stage  in  the  successional  history  of  riparian  areas. 

The  first  plants  to  colonize  river  gravels  include 
Epilobium  latifolium  and  Artemisia arctica.  Slight¬ 
ly  more  stable  areas  are  often  only  partially  vege¬ 
tated  (Fig.  29)  but  may  contain  a  wide  variety  of 
taxa,  including  Artemisia  glomerata,  A.  borealis, 
Papaver  lapponicum.  Anemone  parviflora,  Trise- 
tum  spicatum,  Elymus  arenarius.  Wilhelmsia  ph  v- 


Figure  29.  Gravel  river  bars  along  the  Little  Putu/igayuk  River.  Some  of  the 
more  sparsely  vegetated  areas  support  Stand  Type  B4,  Dry  Epilobium  latifolium,  Ar¬ 
temisia  arctica  forh  barren. 


sodes.  Astragalus  alpinus,  Brava  purpurascens, 
Equisetum  arvense,  Parnassia  kotzebuei,  Saxi- 
fraga  oppositifolia,  Polemonium  boreale,  Salix 
ovalifolia,  Festuca  rubra,  F.  baffinensis,  Cerasti- 
um  beeringianum,  Minuartia  rubella,  M.  arctica, 
Erigeron  eriocephalus.  Aster  sibiricus,  Arabis  lyr- 
ata  ssp.  kamchatica  and  Antennaria  friesiana 
(Stand  Type  B4). 

The  richest  sites  in  the  Prudhoe  Bay  region  are 
the  partially  vegetated  river  bars  along  the  Kupa- 
ruk  River.  One  small  river  bar  near  Service  City 
(Fig.  3)  contained  66  species  of  vascular  plants, 
nearly  a  third  of  the  flora  for  the  entire  region. 


Table  4.  List  of  taxa  naturally  colonizing  an 
abandoned  well  site,  BP  Put.  R.  Well.  This  is 
one  of  the  older  wells  in  the  region,  probably  drilled  in 
1968  or  1969,  and  has  been  one  of  the  least  disturbed 
since  drilling. 


Arctagrostis  iati folia  Epilobium  laltfoltum* 

Artemisia  borealis  Eutrema  edwardsii 

Artemisia  glomerata  Festuca  baffinensis 

Astragalus  aborigmorum  Llovdia  serotina 

Astragalus  alpinus  Oxvtropis  nigrescens 

Braya  purpurascens •  Papaver  lappontcum 

Bryum  s pp.  Parrya  nudicaulis 

Cerastium  beeringianum  Polemonium  boreale 

Draba  alpina  Saxifraga  oppositifolia * 

Draba  lactea  Trisetum  spicatum 

*  Particufar/y  abundant  taxa. 


Many  taxa  have  been  found  locally  only  on  these 
river  bars,  including  Lupinus  arcticus,  Thlaspi 
arcticum,  Pedicularis  verticillata,  Senecio  hyper- 
borealis,  Arnica  frigida,  Castilleja  caudata.  Astra¬ 
galus  aboriginorum,  Phlox  sibirica,  Potent  ilia  bi¬ 
flora,  Achillea  borealis,  Hedysarum  alpinum  ssp. 
americanum,  Oxytropis  campestris  ssp.  gracilis 
and  Artemisia  tilesii.  Somewhat  more  stable  areas 
contain  willows.  The  dominant  willow  is  Salix  tan- 
ata  ssp.  richardsonii.  Salix  alaxensis,  S.  glauca 
and  S.  brachycarpa  ssp.  niphoclada  also  occur, 
particularly  somewhat  inland  south  of  Deadhorse 
and  Service  City.  Information  regarding  the  com¬ 
mon  plants  on  gravel  bars  could  be  very  useful  for 
predicting  natural  revegetation  of  gravel  roads 
and  pads.  Some  of  the  older  abandoned  pads  in 
the  region  are  naturally  revegetating  with  many  of 
the  same  taxa  that  grow  in  the  river  channels. 
Table  4  is  a  list  of  taxa  occurring  on  one  of  the 
older  pads  in  the  region,  BP  Put.  R.  Well  near  pad 
Y  (Fig.  3). 

Smaller  streams  and  quieter  interchannel  areas 
of  the  larger  rivers  have  banks  with  lush  Carex 
aquatilis  stands  (Stand  Type  M5,  Fig.  30).  Other 
taxa  include  Eriophorum  angustifolium,  Salix  arc¬ 
tica,  S.  rotundifolia,  Saxifraga  hirculus,  Valeriana 
capitata,  Cardamine  pratensis,  Dupontia  fisheri, 
Catoscopium  nigritum,  Poh/ia  spp.,  Campylium 
stellatum,  Cinclidium  arcticum  and  Drepano- 
cladus  brevifolius.  Streambank  areas  farther  in¬ 
land  (about  10  km  from  the  coast)  have  well-devel- 


Figure  30.  Stand  Type  MS.  Wet  Carex  aquatilis,  Salix  rotundifolia  sedge,  dwarf 
shrub  tundra  along  the  banks  of  a  small  headed  side  channel  of  the  Kuparuk  River. 


Figure  31.  Stand  Type  U8.  Moist  Salix  lanata,  Carex  aquatilis  dwarf  shrub,  sedge 
tundra  along  the  Putuligayuk  River  near  Pad  B. 


osuroides,  Oxytropis  borealis,  Carex  scirpoidea,  chium  capillaeeum,  Pohlia  spp.  and  Drepanocla- 

Salix  rotundifolia  and  S.  reticulata.  These  areas  dus  uncinatus.  Figure  32  shows  a  typical  tundra 

contain  very  few  lichens  because  they  are  removed  stream,  with  bands  of  vegetation  associated  with 

by  the  spring  floods.  spring  flooding. 

Upland  streambanks  with  dense,  moist  sedge 
vegetation  resemble  Type  U3  except  that,  like 

Type  B6,  nearly  all  the  fruticose  lichens  and  pros-  AREAL  ANALYSIS  OF  VEGETATION 

trate  dead  vegetation  are  removed  by  the  spring  AND  OTHER  GEOBOTANICAL  UNITS 

floods.  These  areas  are  designated  Type  U9.  Usu¬ 
ally  they  have  a  distinct  moss  component  consist-  The  geobotanical  maps  of  the  region  (Walker  et 

ing  of  Tomenthypnum  nitens,  Didymodon  asperi-  al.  1980)  are  probably  the  most  detailed  maps  for 

folius,  Tortula  ruralis,  Ditrichum  flexicaule,  Disti-  any  large  area  in  the  Arctic  (Fig.  33).  Area  analysis 
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Figure  33.  Example  of  a  master  map  of  the  Prudhoe  Bay  IBP  study  area  near  the  Putuligayuk  River. 
The  codes  represent  the  vegetation  ( numerator ,  Table  3),  soils  (first  code  in  denominator.  Table  2),  landforms  ( sec¬ 
ond  code  in  denominator)  and  slope  ( third  code  in  denominator). 


of  the  maps  (Table  5)  provides  much  useful  infor¬ 
mation  that  aids  in  characterizing  the  microrelief 
of  the  region.  The  maps  cover  a  140-km2  swath 
through  the  principal  area  of  development  in  a  di¬ 
rection  from  southeast  to  northwest.  There  are 
four  master  maps,  each  covering  an  area  of  about 
35  km2.  A  .eparate  analysis  for  each  map  gives  a 
better  idea  of  the  differences  between  the  eastern 
and  western  portions  of  the  field  (Fig.  34). 

The  maps  do  not  cover  any  of  the  coastal  or 
sand  dune  areas  or  the  recently  developed  areas 
east  of  the  Sagavanirktok  River  or  west  of  the  Ku- 
paruk  River.  They  are  concentrated  in  the  alkaline 
tundra  area;  only  Map  4  has  much  acidic  tundra 
on  it.  The  maps  do,  however,  cover  most  of  the 
main  area  of  development  as  of  1973,  and  they  are 
representative  of  the  terrain  within  the  main 
oilfield. 

The  methods  for  making  the  maps  are  discussed 
in  Everett  et  al.  (1978)  and  Walker  et  al.  (1980). 
The  area  measurements  were  done  in  the  manner 
described  by  Komdrkovd  and  Webber  (1980)  for 
the  vegetation  maps  of  Atkasook,  Alaska.  Each 
map  unit  was  cut  out  with  scissors.  All  map  poly¬ 
gons  with  the  same  geobotanical  code  were 
weighed  together  on  an  analytical  balance.  The 
percentage  area  of  a  given  code  was  calculated  by 
dividing  the  weight  of  the  total  units  for  that  code 
by  the  weight  of  the  entire  map. 

The  data  in  Table  5  refer  to  the  dominant  vege¬ 
tation  types.  For  example,  the  data  for  Type  U3 
include  all  the  units  where  U3  is  dominant,  even 
though  other  vegetation  types  may  occur  within 
the  same  map  unit. 

Summary  of  the  total  mapped  area 

The  most  obvious  conclusion  to  be  drawn  from 
the  data  is  that  the  Prudhoe  Bay  region  is  indeed  a 
wet  environment.  Lakes,  streams,  areas  with 
emergent  vegetation  and  areas  flooded  due  to  de¬ 
velopment  (i.e.  the  sum  of  lakes,  streams  and  map 
codes  El,  E2,  E3,  E4,  M4  and  W3)  covered  45% 
of  the  region  in  1973.  Flooded  areas  (Type  W3) 
covered  about  2.5%  of  the  area  at  that  time.  The 
area  covered  by  water  has  increased  in  the  past 
several  years  because  of  additional  roads  and  pads 
and  the  consequent  flooding.  No  data  are  availa¬ 
ble  to  compare  present  flooding  with  that  in  1973, 
but  aerial  photographs  taken  in  1973  and  1979 
show  an  obvious  increase  in  flooding.  Lakes  and 
rivers  cover  25%  of  the  region,  and  the  remainder 
of  the  water-covered  surfaces  (about  17%)  is  cov¬ 
ered  by  marsh  .ind  emergent  vegetation  (Stand 
Types  M4,  El,  E2,  E3  and  E4).  Less  than  1%  of 
the  region  has  dry  tundra  (Stand  Types  B 1 ,  B2  and 


B6).  Moist  tundra  (Stand  Types  Ul,  U2,  U3  and 
U4)  covers  about  19%  of  the  region,  and  wet  tun¬ 
dra  (Stand  Types  Ml,  M2,  M3,  M4  and  M5)  cov¬ 
ers  about  43%.  (Note  that  M4  was  also  counted 
with  the  water-covered  surfaces  since  this  type 
usually  has  standing  water  throughout  the  sum¬ 
mer.)  Units  dominated  by  all  other  stand  types,  in¬ 
cluding  frost  scars,  snow  beds  and  streamside  veg¬ 
etation,  account  for  less  than  2%  of  the  mapped 
area. 

The  soils  also  reflect  the  wetness  of  the  land¬ 
scape.  Nearly  31%  of  the  region  is  covered  by  a 
complex  of  wet  Histic  Pergelic  Cryaquepts  and 
Pergelic  Cryofibrists  (Soil  Type  4).  About  22%  of 
the  region  has  only  somewhat  better  drained  soils 
consisting  of  a  complex  of  Histic  Pergelic  Crya¬ 
quepts,  Pergelic  Cryohemists  and  Pergelic  Cryo- 
saprists  (Soil  Type  3).  Mollisols  (Soil  Types  1,  2 
and  6)  cover  about  12%  of  the  region,  and  the 
best-drained  zonal  soils,  Cryoborolls  (Soil  Type 
1),  occupy  less  than  0.5%.  Pergelic  Cryorthents 
(Soil  Type  5),  associated  with  alluvial  areas,  cover 
about  3%. 

The  landform  data  show  a  predominance  of  wet 
terrain  types.  Low-centered  polygons  (Landform 
Types  3  and  4)  cover  about  21  %  of  the  region,  and 
strangmoor  or  disjunct  polygon  rims  (Type  7) 
cover  about  22%.  Featureless  terrain  (Type  0), 
commonly  associated  with  drained  lake  basins, 
covers  about  9%  of  the  region.  Well-drained  land- 
forms,  including  high-centered  polygons,  reticu¬ 
late  patterned  ground  and  pingos,  cover  only 
about  8%  of  the  region. 

Disturbed  sites  cover  a  surprisingly  large  area: 
over  21  km2,  or  15%  of  the  mapped  area.  This  fig¬ 
ure  has  probably  increased  substantially  since 
1973  due  to  numerous  new  roads  and  pads,  pad 
expansions,  increased  gravel  mining,  and  larger 
flooded  areas. 

Comparison  of  the  eastern  and 
western  portions  of  the  mapped  area 

The  data  from  the  individual  maps  reflect  some 
noticeable  differences  between  the  eastern  and 
western  parts  of  the  field.  Maps  1  and  2  (Fig.  34) 
cover  the  eastern  portion  of  the  field  adjacent  to 
the  Sagavanirktok  River.  Map  3  straddles  the  Put- 
uligayuk  River  in  the  central  part  of  the  region, 
and  Map  4  is  on  the  western  side  of  the  field. 

One  of  the  most  noticeable  differences  is  the 
amount  of  water.  Maps  1  and  2  have  about  20% 
of  their  areas  covered  by  lakes,  whereas  Map  4  has 
about  28%  water.  Another  difference  is  in  the 
dominance  of  low-centered  polygons.  In  the  east¬ 
ern  portion  of  the  field,  low-centered  polygons 


Table  5.  Summary  of  area  measurement  data  for  the  master  maps  of  the  Frudhoe  Bay  region  (Walker  et  al 
1980). 
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cover  about  32%  of  the  area;  on  Map  4  they  cover 
less  than  6%.  Strangmoor  is  more  common  in  the 
western  part,  with  32%  compared  to  17%  in  the 
eastern  part. 

Bilgin  (1975)  noted  a  difference  in  soil  texture 
across  the  region,  with  sandier  soils  occurring  ad¬ 
jacent  to  both  the  Kuparuk  and  Sagavanirktok 
rivers  and  silty  soils  in  the  middle  portions  of  the 
region.  The  same  trends  were  noted  in  this  study 
and  are  associated  with  loess  from  the  Sagavanirk¬ 
tok  River  (see  Chapter  4).  The  areas  toward  the 
east  may  be  somewhat  better  drained  because  of 
the  input  of  mineral  loess.  The  surficial  silt  and 
peat  deposits  are  substantially  thinner  toward  the 
coast  north  of  the  Sohio  Base  Camp,  indicating 
that  this  area  may  be  a  fundamentally  different 
landscape  with  a  different  age  than  the  areas  to¬ 
ward  the  east. 

Another  indication  of  the  different  histories  of 
the  east  and  west  portions  of  the  field  is  the  con¬ 
trast  in  the  pingos  of  the  two  areas.  Several  of  the 
pingos  toward  the  west  are  much  larger  and  tend 
to  be  more  gently  sloped  than  the  pingos  in  the 
eastern  portion  of  the  region.  Michelle  Pingo  on 
Map  4  covers  more  area  than  all  the  other  pingos 
in  the  mapped  area  combined.  This  pingo  is  quite 
broad  with  a  gently  sloping  base,  which  contrasts 
with  the  small  steep-sided  pingos  that  predominate 
toward  the  east.  Michelle  Pingo,  Angel  Pingo  and 
a  few  others  in  the  western  part  of  the  mapped 
area  are  similar  to  pingos  west  of  the  Kuparuk 
River,  where  there  is  an  extensive  region  of  rolling 
topography  caused  by  broad-based  pingos. 

Satellite  imagery  reveals  that  most  of  the  area 
between  the  Kuparuk  and  Sagavanirktok  rivers 
was  part  of  an  ancient  flood  plain  of  the  Sagavan¬ 
irktok  River.  The  rolling  area  west  of  the  river  is 
probably  older  than  this  flood  plain.  East  of  the 
river  the  rolling  topography  has  been  leveled  by 
fluvial  processes.  The  most  noticeable  differences 
in  the  vegetation  between  the  east  and  west  ends  of 
the  field  include  1)  an  increase  in  tussock  tundra 
vegetation  (Type  U2)  toward  the  west,  2)  a  de¬ 
crease  in  wet  alkaline  tundra  (Type  M2),  and  3)  a 
corresponding  increase  in  wet  acidic  tundra  (Type 
Ml).  The  present  patterns  of  landforms  and  vege¬ 
tation  are  thus  intimately  related  to  the  history  of 
the  major  rivers  and  the  present  distribution  of 
loess.  The  details  of  the  historical  changes  in  the 
rivers  are  not  known  except  for  the  points  dis¬ 
cussed  above,  which  have  been  gleaned  from  the 
map  information  and  aerial  photographs.  The 
loess  gradient  will  be  discussed  in  more  detail  in 
Chapter  4. 


INFLUENCE  OF  MICROSCALE  PATTERNS 
ON  SOIL  FACTORS  AND 
INDIVIDUAL  PLANT  TAXA 

The  intent  of  the  following  analyses  is  to  exam¬ 
ine  the  effects  of  the  microscale  gradients  on  soil 
factors  and  the  distribution  of  individual  plant 
taxa.  Simple  correlation  analysis  was  used  to  ex¬ 
amine  these  patterns. 

Vegetation  mapping  has  been  the  major  justifi¬ 
cation  for  these  studies  at  Prudhoe  Bay.  From  the 
outset  it  was  assumed  that  distinct  vegetation  com¬ 
munities  can  be  delineated.  This  is  not,  however, 
the  consensus  of  all  arctic  ecologists.  Many  (in¬ 
cluding  Griggs  1934,  Raup  1941,  1965,  Brugge- 
mann  and  Calder  1953,  Savile  1964)  have  found 
that  arctic  taxa  have  wide  tolerances  along  several 
environmental  gradients,  and  they  feel  that  this 
makes  a  community  approach  to  vegetation  analy¬ 
sis  very  difficult.  Griggs  (1934)  considered  the  rud- 
eral  quality  of  arctic  vegetation  to  be  so  significant 
that  it  essentially  prevents  the  description  of  arctic 
vegetation  by  means  of  floristically  distinct  units: 
In  short  every  feature  of  arctic  vegetation,  the 
anomalies  in  the  geographical  distribution  of  arc¬ 
tic  species,  the  occurrence  of  many  species  in  all 
sorts  of  habitats,  and  their  apparent  indifference 
to  the  diverse  conditions  thereof,  the  lack  of  def¬ 
initeness  to  the  composition  of  the  plant  cover  in 
any  particular  habitat,  the  physical  instability  of 
the  ground  itself,  the  general  ruderal  character  of 
arctic  vegetation,  the  large  number  of  our  weeds 
which  are  native  to  the  arctic— all  these  testify  to 
an  instability  in  arctic  vegetation  very  different 
from  the  relatively  stable  -slant  formations  of  the 
temperate  zone  (Griggs  1934,  p.  174). 

Others,  however,  have  apparently  had  no  more 
trouble  describing  communities  in  the  Arctic  than 
in  temperate  regions  (Bocher  1963,  Gjaerevoll 
1950,  1954,  1956,  1967,  Fredskild  1961,  Running 
1965,  Lambert  1968,  Barrett  1972,  Racine  1975, 
Komdrkovd  and  Webber  1980).  Barrett  (1972), 
discussing  the  vegetation  of  the  Truelove  Low¬ 
land,  Devon  Island,  Canada,  concluded: 

The  synthesized  units  of  classification  [by  Braun- 
Blanquet  methods]  appear  by  comparison  to  be  as 
systematically  substantial  as  those  regularly  de¬ 
scribed  from  the  temperate  regions.  Ecotones  are 
in  most  cases  sharply  defined  in  the  field.  Vegeta- 
tional  units  show  strong  correlation  with  underly¬ 
ing  soil  type  and  units  generally  have  characteris¬ 
tic  combinations  of  species  present.  These  fea¬ 
tures  confirm  the  natural  cohesiveness  of  the  sug¬ 
gested  units.  Further,  comparisons  of  similarity 
matrices  and  dendrograms,  generated  in  a  similar 
fashion  for  vegetation  groups  in  other  regions 


(Dahl  1956;  West  1966;  Lambert  1968;  Beil  1969) 
shows  the  Devon  Island  units  maintain  as  high, 
and  in  some  cases  higher,  unit  integrity  at  the  as¬ 
sociation  level.  These  results  tend  to  negate  the 
thesis  that  special  phytosociological  techniques 
are  required  for  the  delineation  of  arctic  vegeta¬ 
tion  (Barrett  1972,  p.  212). 

The  intent  here  is  not  to  rekindle  a  debate  that 
has  been  thoroughly  discussed  elsewhere  (Raup 
1941,  Drury  1956,  Churchill  and  Hanson  1958) 
but  to  emphasize  that  any  community  approach 
must  be  based  on  an  understanding  of  the  be¬ 
havior  of  individual  taxa  along  controlling  envi¬ 
ronmental  gradients. 

Methods 

Field  sampling 

During  1974  and  1975  most  of  the  vegetation 
mapping  was  done  for  the  Prudhoe  Bay  atlas.  The 
stand  types  that  appear  on  the  maps  (Table  3)  were 
designed  to  be  readily  recognizable  in  the  field 
with  a  minimum  of  botanical  training.  This  is  im¬ 
portant  for  the  general  usefulness  of  the  maps  as 
tools  in  planning.  Later  mapping  programs  have 
further  simplified  the  mapping  units  specifically 
for  photointerpretive  mapping  methods  (Walker 
1983,  W'aiker  and  Acevedo,  in  prep.).  The  units 
were  thus  chosen  somewhat  subjectively,  but  they 
were  based  on  considerable  observation  and  pre¬ 


liminary  sampling  in  the  summer  of  1973.  These 
units  later  became  the  basis  for  the  vegetation 
analysis  of  the  region.  In  1975  and  1976  perma¬ 
nent  study  plots  were  selected  in  each  of  the  stand 
types.  For  the  more  important  types,  several  plots 
were  established.  The  plots  were  concentrated  at 
several  study  sites  to  minimize  the  logistical  prob¬ 
lems  involved  in  visiting  all  the  plots.  A  total  of  92 
plots  were  established  at  8  main  sites  (Fig.  34). 

Field  sampling  basically  followed  the  methods 
used  by  Webber  (Webber  1971,  1978,  Webber  et 
al.  1980,  Komdrkovd  and  Webber  1980)  at  Baffin 
Island,  Barrow  and  Atkasook.  The  plots  were  es¬ 
tablished  in  stands  of  homogeneous  vegetation. 
The  plots  varied  in  size  from  1  m2  to  1000  m2. 
Fifty-one  of  the  plots  were  10  m2,  the  size  accepted 
by  Shimwell  (1971)  and  others  as  optimum  for 
graminoid  communities.  The  10-m2  plots  were  or¬ 
ganized  according  to  the  diagram  in  Figure  35. 
The  shape  of  the  plots,  however,  varied  according 
to  the  area  available.  Plots  on  features  such  as 
polygon  rims  often  had  very  irregular  shapes. 

Data  collected  from  each  plot  included  the  esti¬ 
mated  percentage  cover  of  all  vascular  plants,  bry- 
ophytes  and  lichens.  Several  site  factors,  such  as 
moisture,  snow,  frost  activity  and  animal  activity, 
were  rated  according  to  subjective  environmental 
gradient  scales  (Table  6).  Other  site  factors,  such 
as  depth  of  thaw,  depth  of  water,  and  size  of  mi- 
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Table  6.  Summary  of  environmental  data  recorded  for  each  study  plot. 


Variable 


Abbreviation 


Units 


Site  variables 

Plot  number 


Plot  location 


PI.OTNUM 

IOCATN 


1)  IBP  site,  2)  Putuligayuk  River  site,  3)Angel  Pingo,  4)Kuparuk  River  dunes,  6)Coasial 
site.  7)  Pad  F  site,  8)  Drill  site  2 


Temperature  regime 


TFMPREG 


3-point  subjective  rating  scale: 

1)  Coastal,  July  mean  <  4  °C 

2)  Somewhat  inland,  July  mean  4-7  X' 

3)  Farther  inland,  July  mean  ^  TX" 


Moisture  regime 


MOISRFG 


5-point  subjective  rating  scale. 

1)  \ertc.  little  moisture  near  the  surface.  e\ posed  sites 

2)  \ero-mes»c.  moist  soils,  less-exposed  well-drained  sites 
I)  Mesic,  moist  to  wet  soils,  moderated  well  drained  sites 

4)  Mydro-mesic,  wet  soil  continually  saturated 

5)  Hydric.  standing  water  all  summer 


Snow  regime 


SNOW  RFC. 


5-point  subjective  rating  scale: 

1)  Very  exposed  site,  very  slight  snow  accumulation 

2)  Slightly  exposed,  with  less  than  average  snow  accumulation 

3)  Average  site,  moderate  snow  accumulation 

4)  Moderate  snowbank  area,  accumulation  probably  less  than  2  m 

5)  Deep  snowbank,  more  than  2  m  of  snow 


Cryolurbalion  regime  C'RYOREG 


4-point  subjective  scale: 

1)  No  surface  evidence  of  frost-active  soil 

2)  Some  evidence  (exposed  plant  roots,  bare  soil,  etc)  of  frost-active  soil  on  less  than  5% 
of  the  surface 

3)  Much  evidence  of  fr  activity  on  5-30%  of  the  surface 

4)  Considerable  evidence  on  more  than  30%  of  the  surface 


Vegetation  code 
Topographic  feature 


VEGTYPE 

TOPOFEA 


Walker  and  Webber  (1980) 


I)  Top  of  high-centered  polygon,  2)  Side  of  pingo,  3)  Flat  upland,  4)  Polygon  basin, 

5)  Polygon  rim,  6)  Lake  or  pond  margin,  7)  Drained  thaw  lake.  8)  Lake  or  pond, 

9)  Base  of  pingo  (level).  10)  Level  creek  bank,  II)  Sloping  creek  bank,  12)  Flat  with 
aligned  hummocks,  13)  Frost  scar,  14)  Pingo  top,  15)  Bird  mound,  16)  River  terrace. 

17)  Stumping  river  bluff,  18)  Active  sand  dune,  19)  Stable  sand  dune,  20)  Coastal  bluff, 
21)  Estuary  or  lagoon.  22)  Polygon  trough,  23)  Aligned  hummock,  24)  Gravel  bar. 

25)  Low  land  with  frost  scars 


Slope  inclination 

SLOPE 

Estimate:  0)0-1°.  1)  1-3°,  2)3-5°,  3)  >  5° 

Mean  hummock 
height 

HUMMOCK 

1)  1-3  cm,  2)  3-10  cm.  3)  10-20  cm,  4)  20  cm 

Slope  aspect 

ASPECT 

0)  Flat,  1)  North,  2)  East,  3)  South,  4)  West 

Bare  soil  cover 

SOILCOV 

% 

Rock  cover 

ROCKCOV 

% 

Water  cover 

H20COV 

% 

Depth  of  thaw 

THAW77 

Mean  of  10  measurements,  15  August  1977  (cm) 

Water  depth 

H20DEP 

Mean  of  10  measurements,  15  August  1977  (cm) 

Marl  surf,  cover 

MARL 

% 

Crustose  lichen 

CLICCOV 

% 

cover 

Foliose  and  fruticose 
lichen  cover 

FL1CCOV 

% 

Bryophyte  cover 

BRYOCOV 

% 

Erect  dead  vegetation 

ERECDED 

% 

cover 

Prostrate  dead  and 

Inter  cove 

I’ROSDH) 

% 

Plot  M/e 

PI  OTSIZI 

t)  10  m;.  2)  1  m  ,  3)  Undefined 
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Table  6  (cont'd). 


Vanuble  Abbreviation  Lnm 

Distance  to  SAC'.DIS  km 

Sagavamrktok  River 

Distance  to  the  coast  WDIST  km 

along  the  N75°E 

direction 


Animal  variables* 

Caribou 

CARFECE 

Caribou  feces 

CARGRAZ 

Evidence  of  caribou  grazing 

Brown  lemming 

BRWNLEM 

Brown  lemming  sign  (nest,  runways  or  1 

Collared  lemming 

COLLLEM 

Collared  lemming  sign  (nest  or  feces) 

Birds 

MISBIRD 

Miscellaneous  bird  sign  (leathers,  feces  i 

Kox 

FOX 

Fox  sign  (tracks,  feces,  hones,  fur  etc.) 

Ptarmigan 

PTARMIG 

Ptarmigan  sign  (feces  or  feathers) 

Goose 

GOOSE 

Goose  sign  (feces  or  feathers) 

Ground  squirrel 

SQRRt 

Ground  squirrel  sign  (den,  feces,  tracks 

Bear 

BEAR 

Bear  sign  (diggings  in  squirrel  mounds) 

Physical  (actors 

Soil  moisture 

SMOIS77 

15  August  1977  (O'o) 

Bulk  density 

BDEN77 

15  August  1977  (g  cm  ’) 

Sand 

SAND 

«o 

Sill 

SILT 

ro 

C  lay 

CLAY 

n 

Field  capacity 

FI  DC  AP 

%  at  Vy  bar 

Wilting  point 

W’lLTPT 

at  15  bar 

Hygroscopic  moisture 

HYGMOIS 

°’o 

Available  water 

AVH20 

% 

Water  absorption 

H20ABSN 

«* 

Organic  matter 

ORC.MAT 

*0 

Chemical  factor* 

Soil  pH 

PH 

Ammonium 

NH4 

Mass  concentration  (ppm) 

Nitrate 

NO? 

Mass  concentration  (ppm) 

Carbonate 

CO? 

Mass  concentration  (ro) 

Phosphorus 

p 

Mass  concentration  (ppm) 

Potassium 

K 

Mass  concentration  (ppm) 

Calcium 

CA 

Mass  concentration  (ppm) 

Magnesium 

MG 

Mass  concentration  (ppm) 

•  All  animal  variables  were  recorded  as  frequency .  In  IO-m;  plots  this  was  the  fraction  (0.  J  to  I  .0)  of  occurrence  in  tei 
In  l-m  plot s  presence  was  recorded  as  1,0. 
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1  -m  subplots. 


crorelief,  were  measured  directly.  Several  10-  x 
10-cm  moss  samples,  two  300-cm*  cans  of  soil  for 
bulk  density  and  soil  moisture  determinations, 
and  a  grab  sample  of  soil  from  the  root  zone  (10 
cm  deep)  were  collected  for  laboratory  analysis. 
Voucher  collections  were  made  for  unknown 
plants.  A  few  problems  arose  due  to  misidentified 
taxa.  Most  of  these  have  been  noted  in  the  anno¬ 
tated  checklist  of  plants  (Appendix  A). 

Soil  analysis 

Two  300-cm’  cans  of  soil  were  removed  from 
each  plot.  To  avoid  compression  of  the  sample  in 
peaty  soils  the  peat  was  carefully  cut  around  the 
perimeter  of  the  cans  with  a  knife  as  they  were  in¬ 
serted  in  the  soil.  The  sealed  cans  were  later 
weighed,  oven-dried  at  105  °C,  and  then  reweighed 
to  determine  the  amount  of  water  in  the  sample. 
Soil  moisture  was  recorded  as  the  percentage  of 
the  mass  of  the  dry  soil.  Bulk  density  was 
calculated  as  the  weight  of  the  dry  soil  divided  by 
the  volume  of  the  can. 

The  fraction  of  the  soil  greater  than  2  mm  was 
collected  in  graduated  sieves  and  expressed  as  a 
percentage  of  the  total  air-dried  sample.  The  an¬ 
alysis  for  the  fraction  less  than  2  mm  (sand,  silt 
and  clay)  utilized  the  pipette  method  and  the 
USDA  scale  for  particle  sizes. 

To  determine  the  percentage  of  organic  matter, 
the  sample  was  placed  in  a  porcelain  crucible  and 
heated  to  400 °C  for  5  hours.  The  loss  in  weight  of 
the  sample  was  expressed  as  a  percentage  of  the 
original  weight  of  the  soil. 

Soil  water  retention  was  measured  at  15  bars  to 
determine  the  wilting  point  and  Vs  bar  to  deter¬ 
mine  the  field  capacity.  Available  water  was  calcu¬ 
lated  as  the  difference  between  the  field  capacity 
and  the  wilting  point.  Total  water  absorption  was 
determined  by  placing  the  sample  in  a  small  can 
with  a  sieve  bottom  in  a  tray  with  a  thin  water  lay¬ 
er,  allowing  the  sample  to  absorb  water  until  satu¬ 
rated.  The  total  absorbed  water  was  expressed  as  a 
percentage  of  the  oven-dried  weight. 

The  pH  was  based  on  a  soil-water  ratio  of  1:2.5 
by  >  olume  and  was  measured  with  a  combination 
electrode  on  a  Photovolt  pH  meter.  Carbonates 
were  determined  using  the  gasimetric  approach. 
The  method  utilizes  a  Chittick  or  baking  soda  ap¬ 
paratus  that  measures  the  volume  of  CO,  liberated 
from  a  given  mass  of  soil  when  HC1  is  added  to  the 
sample. 

The  soil  nutrients  were  calculated  on  the  basis 
of  parts  per  million  of  oven-dried  soil  and  repre¬ 
sent  the  total  available  nutrients.  The  analyses 
were  performed  at  the  Palmer  Plant  and  Soils 


Laboratory.  Phosphorus  was  analyzed  using  the 
Olsen  method  for  alkaline  and  neutral  soils  and 
the  Bray  1  method  for  acidic  soils.  The  extracting 
solution  for  neutral  and  alkaline  soils  was  0.5  N 
NaHCOj  (pH  8.5);  for  acidic  soils  it  was  0.025  N 
HCl  in  0.03  N  NH»F  (pH  2.6  ±  0.05).  The  analysis 
of  the  extract  utilized  the  Technicon  Autoanalyzer 
industrial  method  No.  94-70W  (orthophosphate  in 
water  and  wastewater).  Nitrogen  was  analyzed 
with  an  extracting  solution  of  2N  HCl  and  utilized 
the  Technicon  Autoanalyzer  industrial  method 
No.  1 00-70 W  for  NO,  and  No.  98-70W  for  NH«. 
Potassium,  calcium  and  magnesium  were  extract¬ 
ed  with  99.5%  NH4OAc  and  analyzed  with  an 
atomic  absorption  spectrophotometer. 

Data  analysis 

Data  from  the  permanent  study  plots  were  or¬ 
ganized  into  an  SPSS  system  file  (Nie  et  al.  1975). 
The  file  consisted  of  two  subsets  of  information 
for  92  study  plots.  The  first  part  contained  envi¬ 
ronmental  data  for  58  variables,  and  the  second 
part  contained  percentage  cover  data  for  252  taxa 
that  occurred  in  the  plots.  A  few  of  the  variables 
were  not  continuous,  although  all  were  at  least  or¬ 
dinal.  Since  most  correlation  analyses  require  con¬ 
tinuous  variables  with  normal  distributions,  these 
assumptions  were  not  consistently  met.  Although 
the  statistical  treatments  sometimes  violated  one 
or  more  assumptions  of  the  analysis,  no  obvious, 
ecologically  meaningful  errors  were  detected  in  the 
results.  However,  the  results  can  be  interpreted 
only  broadly  and  could  be  the  basis  for  more  de¬ 
finitive  experiments.  The  objective  here  is  not  to 
define  the  exact  tolerances  for  each  taxon  along 
each  environmental  gradient,  but  instead  to  use 
the  analyses  in  conjunction  with  field  experience 
to  arrive  at  meaningful  conclusions  about  vege¬ 
tation-environment  interactions. 

Results  and  discussion 

Relationship  of  soil  to  site 

Soil  moisture  is  linked  to  an  array  of  site  factors 
including  soil  texture,  percentage  of  organic  mat¬ 
ter,  pH,  thaw  depth  and  cryoturbation.  It  is  virtu¬ 
ally  impossible  to  isolate  the  effects  of  soil  mois¬ 
ture  alone  since  nearly  every  component  of  the 
ecosystem  appears  to  be  either  directly  or  indirect¬ 
ly  influenced  by  it.  Soil  moisture,  in  turn,  is  pri¬ 
marily  controlled  by  drainage  characteristics  relat¬ 
ed  to  microrelief.  Another  important  cause  of  soil 
variation  in  the  Prudhoe  Bay  region  is  the  dilution 
of  organic  matter  in  the  soil  due  to  the  input  of 
wind-blown  silts.  This  will  be  discussed  more  thor- 
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oughly  in  the  next  chapter.  The  objective  here  is  to 
examine  some  of  the  complex  effects  of  the  site 
moisture  gradient  independent  of  the  loess  gra¬ 
dient.  It  would  be  best  to  examine  the  acidic  tun¬ 
dra  areas  first  since  the  effects  of  loess  are  at  a 
minimum  there.  Most  of  the  data,  however,  are 
from  the  alkaline  areas,  so  this  discussion  applies 
mainly  to  these  areas,  which  will  later  be  contrast¬ 
ed  with  the  acidic  tundra. 

Soil  moisture.  The  various  stand  types  were  sep¬ 
arated  into  12  ecologically  meaningful  groups  for 
analysis  (Table  7).  Table  8  summarizes  the  soil 
data  for  these  ecological  groups.  This  information 
is  more  comprehensible  in  graph  form  (Fig.  36- 
42). 


Table  7.  Ecological  groups  of  vegetation 
types  used  in  the  analyses. 


Ecological 


Stand 


group 


types 


Dry  alkaline  tundra 
Moist  alkaline  tundra 
Wet  alkaline  tundra 
Aquatic  tundra 
Dry  acidic  tundra 
Moist  acidic  tundra 
Wet  acidic  tundra 
Frost  scars 

Streamside  sites  or  dunes 

Animal  dens  or  bird  mounds 
Snow  patches 
Estuaries  or  beaches 


Bl.  B2 
U2,  U3,  U4 
M2.  M3,  M4,  Mil 
El,  E2,  E3 
BIS.  BI2 
Ml,  M8,  MIO 
Ul.  U12 
B3 

B4,  B5,  B6,  B7.  B9, 
BI3,  U8,  M5,  Mb,  M7 
U10 

U6,  U7.  BI4 
U13,  M9,  B8 


u  250—1 


—  -•  Acidic  St  lei 


DRY  MOST  WET  AQUATIC 


Figure  36.  Measured  soil  moisture  vs  sub¬ 
jective  site  moisture  regime  classes.  Alkaline 
and  acidic  tundra  are  portrayed  separately. 


OR*  MOIST  WET  AQUATIC 


INCREASING  SOIL  MOISTURE  INCREASING  SOIL  MOISTURE 


Figure  37.  Moisture-related  physical  soil  characteristics  vs  site 
moisture  regime  for  alkaline  study  plots.  Standard  error  bars  are 
shown  for  organic  matter;  refer  to  Table  8  for  standard  deviations  of  the 
other  parameters. 
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Figure  36  shows  the  relationship  between  the  Dry  alkaline  sites  had  14.7%  organic  matter  com- 

subjective  moisture  regime  categories  and  the  ac-  pared  to  wet  sites  with  33.0%.  This  difference  in 

tual  measured  soil  moisture.  The  higher  soil  mois-  organic  matter  is  largely  responsible  for  the  major 

ture  in  the  acidic  types  is  due  mainly  to  the  greater  differences  in  other  physical  characteristics  of  the 

percentage  of  organic  matter  in  these  soils;  this  soils.  For  example,  bulk  density  dropped  from 

will  be  discussed  more  thoroughly  in  the  next  0.84  g  cm‘‘  in  the  dry  sites  to  0.26  g  cm'1  in  emer- 

chapter.  gent  sites.  There  is  a  corresponding  increase  in  the 

There  are  numerous  effects  of  soil  moisture  on  water  retention  capability  of  the  soil,  as  evidenced 

the  physical  characteristics  of  the  soil.  The  most  by  the  graphs  of  field  capacity,  wilting  point, 

significant  is  the  increase  in  the  percentage  of  or-  available  water  and  hygroscopic  moisture  (Fig. 

ganic  matter  with  higher  soil  moisture  (Fig.  37).  37). 


Table  8.  Soils  data  for  the  ecological  groups  of  study  plots. 

PHYSIC  Al.  PARAMKTKR.S 

Bulk  density 


Ecological  t \ruup  of  plots 

Sand  !%) 

Sill  l%i 

Clay  <%) 

Organic  matter  (%) 

Soil  moisture  (%) 

(X  cm  ') 

X 

.S'.  D. 

N 

X 

S.D. 

N 

X 

S.D. 

\ 

X 

S.D 

\ 

X 

S.D. 

N 

X 

S.D 

Dry  alkaline  lundra 

53.2 

29.7 

3 

31.8 

23.5 

3 

15.1 

7.3 

3 

14.7 

12.7 

8 

34 

24 

8 

0.84 

0.28 

Moist  alkaline  tundra 

18.4 

12.8 

II 

60.8 

8.9 

11 

20.8 

10.7 

11 

23.9 

12.8 

17 

82 

41 

17 

0.68 

0.22 

Wet  alkaline  tundra 

31.8 

29.8 

11 

51.2 

26.2 

11 

17.0 

7.9 

11 

33.0 

20.4 

15 

228 

164 

15 

0.39 

0.24 

Aquatic  tundra 

20.1 

13.4 

3 

40.6 

10. 1 

3 

39.3 

19.7 

3 

36.6 

22.1 

7 

349 

209 

6 

0.26 

0.19 

Dry  acidic  tundra 

64.8 

39.5 

2 

15.4 

15.9 

2 

19.9 

23.6 

2 

50.2 

28.6 

2 

no 

86 

2 

0.51 

0.28 

Moist  acidic  tundra 

.36  8 

43.1 

4 

32.1 

21.8 

4 

31.1 

27.6 

4 

50.9 

10.2 

6 

159 

76 

6 

0.46 

0.37 

Wet  acidic  tundra 

43.1 

35.4 

4 

35.4 

26  5 

4 

21.4 

19.6 

4 

55.5 

9.9 

6 

290 

51 

6 

0.25 

0.05 

Frost  scars 

26.5 

0 

1 

50.9 

0 

1 

22.6 

0 

1 

13.4 

11.3 

3 

38 

39 

3 

1.19 

0.50 

Streamside  sites  or  dunes 

51.5 

18.1 

9 

37.3 

15.3 

9 

11.2 

4.0 

9 

5.7 

3.9 

11 

25 

23 

12 

1. 10 

0.22 

Animal  dens  or  bird  mounds 

51.8 

0.1 

2 

30.9 

0.1 

2 

17.2 

0  1 

2 

31.6 

12.6 

4 

65 

50 

4 

0.54 

0.15 

Snow  patches 

20.2 

4.2 

2 

63.8 

4.0 

2 

16  0 

0.3 

2 

20.5 

11.0 

5 

63 

28 

5 

0.66 

0.15 

Lstuaries  or  beaches 

68.5 

18.8 

4 

21.6 

16.2 

4 

9.9 

3.0 

4 

34.3 

18.7 

4 

124 

56 

4 

0.54 

0.29 

All  groups  combined 

37.8 

27.3 

57 

43.4 

21.5 

57 

18.8 

13.2 

57 

28.0 

20.0 

89 

130.5 

135.6 

89 

0.63 

0.36 

CHEMICAL  PARAMETERS 


Ecological  group  of  plots 

pH 

CO,  /%) 

NH4  (%f 

NO,  (ppm ) 

P  (ppm) 

K  (ppm) 

X 

S.D 

;V 

X 

so. 

S 

V 

S.D. 

\ 

X 

S.D. 

,V 

X 

S.D. 

N 

X 

S.D . 

Dry  alkaline  tundra 

7.5 

0.4 

8 

10.5 

8.3 

8 

11.1 

3.3 

8 

15.2 

0.6 

8 

14 

8 

8 

336 

212 

Moist  alkaline  tundra 

7.3 

0.} 

17 

14.2 

10.3 

17 

12.3 

4.4 

15 

10.4 

3.2 

15 

9 

6 

15 

299 

62 

Wet  alkaline  tundra 

7.1 

0.8 

15 

14.4 

0.1 

15 

17.9 

9.3 

13 

12.7 

4.3 

13 

9 

4 

13 

317 

175 

Aquatic  tundra 

6.9 

0.8 

7 

10.9 

12.9 

7 

23.2 

11.8 

5 

8.1 

2.2 

5 

5 

5 

5 

205 

163 

Dry  acidic  tundra 

5.2 

0.4 

2 

0.1 

0.1 

2 

12.7 

0 

1 

14.3 

0 

1 

3 

0 

1 

349 

0 

Moist  acidic  tundra 

5.6 

0.6 

6 

0.4 

0.4 

6 

19.5 

5.8 

5 

14.4 

7.0 

5 

3 

2 

5 

252 

79 

Wet  acidic  lundra 

5.7 

0.4 

6 

0.4 

0.5 

6 

13.7 

2.1 

5 

11.9 

1.8 

5 

2 

1 

5 

241 

72 

Frost  scars 

7.4 

0.6 

3 

19.5 

19.2 

3 

8.7 

1.4 

3 

7.2 

2.8 

3 

5 

5 

3 

125 

79 

Streamside  sites  or  dunes 

7.8 

0.3 

11 

13.8 

12.2 

II 

11.6 

4.0 

10 

7.4 

3.9 

10 

3 

5 

10 

129 

164 

Animal  dens  or  bird  mounds 

7.2 

0.5 

4 

6.8 

9.0 

4 

15.4 

3.2 

4 

14.9 

4.4 

4 

15 

8 

4 

272 

106 

Snow  patches 

7.4 

0.1 

5 

14  9 

9  4 

5 

10.5 

2.5 

5 

12.7 

4.9 

5 

12 

5 

5 

303 

89 

1  stuanes  or  beaches 

6.9 

0.8 

4 

7.1 

119 

4 

18  3 

0 

1 

5.0 

0 

1 

0.1 

0 

1 

92 

0 

All  group'  combined 

7.05 

0.86 

89 

112 

110 

89 

14  3 

6 .7 

76 

11.9 

6.5 

76 

7.6 

6.6 

77 

25  7 

162 

S 


The  organic  matter  also  affects  the  soil’s  insu¬ 
lating  properties,  which  has  important  implica¬ 
tions  for  thaw  depth.  Bilgin  (1975)  measured  the 
seasonal  progression  of  thaw  in  several  soils  along 
a  moisture  catena.  He  measured  thaw  depths  ex¬ 
ceeding  95  cm  by  the  end  of  August  in  sandy  up¬ 
land  tundra  soils.  In  contrast,  wet  soils  high  in  or¬ 
ganic  matter  had  less  than  30  cm  of  thaw .  Thaw  in 
most  mineral  soils  proceeded  evenly  throughout 
the  season,  with  the  rate  of  increase  gradually  ta¬ 
pering  off  toward  the  end  of  August.  Soils  with 


buried  organic  layers,  however,  showed  a  nonuni¬ 
form  increase  in  thaw,  slowing  down  as  the  thaw 
approached  the  buried  layer. 

A  stepwise  regression  model  based  on  Bilgin ’s 
data  shows  that  thaw  depth  depends  on  four  main 
factors.  Three  have  a  negative  effect.  They  are,  in 
order  of  the  magnitude,  1)  depth  of  the  moss  lay¬ 
er,  2)  percentage  of  organic  matter,  and  3)  soil  tex¬ 
ture  (surface  area  of  the  particles).  Slope  has  a  net 
positive  effect  on  thaw.  Bilgin’s  regression  equa¬ 
tion  accounts  for  71%  of  the  variation  with  these 
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Figure  38.  Soil  textures  for  ecological  groupings  of  study  plots.  Refer  to  Table  8  for 
standard  deviations. 


four  factors.  He  did  not  consider  the  effects  of 
temperature,  which  is  necessary  at  Prudhoe  Bay 
because  of  the  steep  temperature  gradient  associ¬ 
ated  with  the  coast.  This  will  be  discussed  further 
in  the  next  chapter. 

A  similar  correlation  analysis  performed  with 
the  environmental  parameters  of  this  study  showed 
that  the  following  parameters  were  correlated  with 
thaw  depth  at  the  0.001  significance  level  (in  the 
order  of  highest  Pearson’s  R  values):  1)  organic 
matter,  2)  slope,  3)  percentage  of  bare  soil,  4)  per¬ 
centage  of  soil  moisture,  5)  percentage  of  bryo- 
phyte  cover,  6)  temperature  regime  and  7)  percent¬ 
age  of  prostrate  dead  vegetation.  Factors  corre¬ 
lated  at  the  0.05  level  were  1)  clay,  2)  percentage  of 
erect  dead  vegetation  and  3)  sand. 


Most  of  the  Prudhoe  Bay  soils  have  high  per¬ 
centages  of  silt  and  fine  sand  and  are  classified  as 
silt  loams,  loams  or  fine  sandy  loams  (Fig.  38). 
The  silts  and  sands  at  Prudhoe  Bay  differ  from  the 
Barrow  soils,  which  have  more  clay  (Gersper  et  al. 
1980).  The  coarser  particle  sizes  are  due  mostly  to 
the  wind-blown  materials  from  the  Sagavanirktok 
River.  The  drier  soils  tend  to  have  a  higher  per¬ 
centage  of  sand,  which  increases  their  permeabili¬ 
ty  and  drainage. 

Soil  moisture  has  surprisingly  little  effect  on  pH 
in  the  alkaline  tundra  areas  (Fig.  39).  There  is  a 
general  decline  of  soil  pH  from  7.5  in  the  dry  sites 
to  7.1  in  the  wet  sites.  The  value  for  all  emergent 
sites  combined  is  6.9. 
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Figure  39.  Soil  pH  vs  site  moisture  regime. 
Data  exclude  plots  in  nonetnergent  acidic  tundra 


COj  IX) 

NH,  (ppm! 

WO  3  (ppm) 

P  (ppm) 

K  UOppm) 
Co(iO*ppm) 
Mg(lOppm) 


DRY  MOIST  WET  AQUATIC 

Figure  40.  Soil  chemical  parameters  (ppm)  vs 
site  moisture  regime.  Refer  to  Table  8  for  stan¬ 
dard  deviations. 


Nutrients.  The  relationships  between  soil  mois¬ 
ture  and  total  nutrients  are  less  distinct.  The  dry 
sites,  however,  do  have  generally  higher  concen¬ 
trations  of  total  nutrients  (on  a  parts  per  million 
basis)  than  do  the  wetter  sites  (Fig.  40).  This  is 
particularly  true  for  NO),  P  and  K,  which  have  all 
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Figure  41.  Soil  chemical  parameters  (g 
m~f  vs  site  moisture  regime.  Refer  to  Table 
8  for  standard  deviations. 


been  shown  to  be  limiting  to  the  Prudhoe  Bay  veg¬ 
etation.*  This  contrast  is  even  more  dramatic  if 
the  nutrients  are  considered  on  the  basis  of  mass 
per  square  meter  in  the  upper  10  cm  of  soil  (Fig. 
41).  This  emphasizes  the  difficulty  of  comparing 
nutrient  regimes  between  organic  and  mineral 
soils. 

The  higher  concentrations  of  nutrients  in  drier 
sites  is  in  agreement  with  the  work  of  Gersper  et 
al.  (1980)  at  Barrow.  An  important  consideration 
in  the  dry  sites,  however,  is  whether  or  not  the  soil 
is  a  mineral  soil.  Sites  on  most  pingos  and  along 
many  river  systems  are  mineral  (Cryoborolls),  but 
other  dry  sites,  particularly  in  systems  of  high- 
centered  polygons,  have  highly  decomposed  or¬ 
ganic  soils  (Cryosaprists).  These  latter  soils  are 
richer  in  nutrients  than  the  mineral  soils.  Gersper 
et  al.  (1980)  noted  the  strong  correlation  between 
organic  carbon  content  and  cation  exchange  cap¬ 
acity  (CEC)  in  the  Barrow  soils;  they  stated  that 
the  relative  degree  of  decomposition  of  the  organ¬ 
ic  matter  plays  an  important  role: 

In  general,  poorly  decomposed  fibric  organic 

matter  contains  relatively  few  phenolic  hydroxyl 

•Personal  communication  with  J.  McKendrick,  Palmer  Re¬ 
search  Center,  University  of  Alaska.  1977. 
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and  carboxyl  groups,  and  thus  contributes  com¬ 
paratively  little  CEC  to  soil  horizons  in  which  it 
occurs.  On  the  other  hand,  well  humified  sapric 
organic  matter  generally  contains  many  such 
groups,  and  in  many  of  the  soils  may  be  the  main 
source  of  CEC.  (Gersper  et  al.  1980,  p.  227.) 

This  explains  why  the  drier  organic  soils  tend  to 
have  higher  nutrient  levels  and  why  the  Cryofib- 
rists  are  likely  to  be  relatively  poor  in  nutrients, 
even  though  they  are  often  higher  in  total  organic 
matter.  Another  contributing  factor  is  that  the  or¬ 
ganic  particles  in  the  sapric  materials  are  much 
smaller  than  in  fibric  materials. 

Gersper  et  al.  (1980)  also  made  an  important 
point  regarding  the  effects  of  plant  productivity 
on  the  cation  concentrations  of  the  soil  solution 
(in  contrast  to  the  exchangeable  pool  discussed 
above).  Generally  high  soil  solution  concentra¬ 
tions  occur  in  sites  with  low  plant  productivity 
such  as  polygon  basins  and  tops  of  high-centered 
polygons;  sites  with  high  productivity  have  low 
concentrations.  The  plants  apparently  draw  on  the 
soluble  source,  reducing  the  concentration  drama¬ 


tically.  The  soluble  fraction  also  fluctuates  consid¬ 
erably  in  response  to  thaw,  precipitation,  evapo- 
transpiration,  surface  and  subsurface  flow,  nutri¬ 
ent  uptake  by  roots,  and  microbial  activity  (Gers¬ 
per  et  al.  1980). 

Nutrient  concentrations  vary  considerably  ac¬ 
cording  to  microsite.  Gersper’s  work  at  Barrow 
showed  major  fluctuations  within  systems  of  low- 
centered  polygons  and  is  probably  the  best  work 
to  date  regarding  the  responses  of  nutrients  to  mi- 
crotopographic  variations  in  arctic  ecosystems. 
No  comparable  work  is  available  from  Prudhoe 
Bay,  but  some  statement  can  be  made  regarding 
nutrients  on  a  slightly  smaller  scale.  The  data  al¬ 
ready  presented  (Fig.  40  and  41)  show  nutrient 
variations  along  the  generalized  moisture  gra¬ 
dient,  and  Figure  42  illustrates  the  variation  in  nu¬ 
trients  among  the  ecological  groups  of  study  plots. 
Each  nutrient  is  discussed  separately  below. 

Carbonate  concentrations  are  high  in  all  the  al¬ 
kaline  Prudhoe  Bay  soils,  ranging  up  to  39.3%  by 
weight  in  a  frost  scar  soil.  The  highest  concentra¬ 
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Figure  42.  Carbonates  and  soil  nutrients  vs  ecological  groupings  of  study  plots.  Refer  to  Table 
8  for  standard  deviations. 


tions  are  found  in  frost  scars,  snow  patches, 
streamside  sites,  and  moist  and  wet  tundra.  The 
lowest  concentrations  are  associated  with  animal 
dens  and  estuaries.  The  high  concentrations  are 
due  to  loess  deposited  from  the  Sagavanirktok 
River  and  to  carbonate-rich  parent  material  asso¬ 
ciated  with  the  extensive  alluvial  deposits  that  un¬ 
derlie  most  of  the  region. 

Ammonium  concentrations  are  highest  in  wet 
tundra  and  in  estuarine  microsites.  Relatively  low 
values  are  found  in  frost  scars,  snowbanks  and  dry 
tundra.  If  considered  on  a  gram  per  square  meter 
basis  (Fig.  41),  the  ammonium  concentrations  are 
somewhat  greater  in  the  dry  sites.  The  ammonium 
concentration  ranges  from  6.6  ppm  in  a  moist  low- 
centered  polygon  basin  near  Drill  Site  2  to  40.1 
ppm  in  an  emergent  Scorpidiutn  community. 

The  pattern  for  nitrates  is  nearly  opposite  to 
that  of  ammonium.  Dry  tundra  sites,  animal  dens 
and  snowbanks  have  the  highest  levels.  The  lowest 
levels  are  found  in  estuaries,  frost  scars,  dunes  and 
wet  tundra.  This  is  in  agreement  with  the  work  of 
Bilgin  (1975)  and  Gersper  et  al.  (1980).  Bilgin 
found  that  well-drained  soils  contribute  more  ni¬ 
trate  nitrogen  and  that  poorly  drained  soils  contri¬ 
bute  more  ammonium  nitrogen  to  the  regional 
surface  waters.  Gersper  et  al.  found  that  the  ratio 
of  ammonium  to  nitrate  in  the  soil  solution 
changed  from  10:1  in  a  moist  meadow  to  0.1:1  on 
a  relatively  dry  polygon  rim.  Total  nitrates  at 
Prudhoe  Bay  varied  from  4.3  ppm  on  a  stabilized 
sand  dune  to  40.0  ppm  on  an  organic-rich  high- 
centered  polygon. 

Phosphorus  follows  a  pattern  similar  to  that  for 
nitrates.  The  highest  values  are  associated  with 
bird  mounds,  dry  tundra  and  snowbanks.  Extreme¬ 
ly  low  values  are  found  in  estuarine  sites.  Low  val¬ 
ues  are  also  found  in  dunes,  frost  boils  and  wet 
tundra.  Bilgin  (1975)  commented  on  the  role  of 
high  soil  pH.  In  the  range  of  pH  values  above  7.5, 
phosphates  precipitate  in  a  relatively  insoluble 
form  with  calcium  and  iron.  Low  total  phos¬ 
phorus  of  less  than  0.1  ppm  was  found  in  sandy 
sites  near  the  dunes,  along  the  Kuparuk  River,  and 
in  an  estuary  at  the  mouth  of  the  Little  Putuligay- 
uk  River.  The  highest  value,  3!  ppm,  occurred  on 
a  high-centered  polygon. 

Potassium  also  follows  the  same  pattern  as  ni¬ 
trates.  Values  ranged  from  782  ppm  on  a  dry  ridge 
near  the  Putuligayuk  River  to  1 1  ppm  in  an  active 
sand  dune.  Values  above  200  ppm  were  recorded 
in  most  tundra  types  except  aquatic  sites,  frost 
scars,  estuaries,  and  sandy  riverine  and  dune  sites. 

Calcium  is  abundant  everywhere  in  the  Prudhoe 
Bay  landscape.  Values  range  from  623  ppm  on  a 


river  terrace  of  the  Kuparuk  River  to  over  10,000 
ppm  on  a  high-centered  polygon  near  Pad  F.  The 
highest  mean  values  are  associated  with  bird 
mounds,  with  about  7300  ppm.  The  lowest  values 
are  in  sandy  estuarine  and  riverine  sites. 

Magnesium  is  abundant  because  of  dolomite  in 
the  Sagavanirktok  River  loess  (Parkinson  1978). 
The  highest  values  are  found  along  the  coast.  Val¬ 
ues  range  from  1132  ppm  in  a  wet  coastal  meadow 
to  50  ppm  in  the  sand  dunes.  The  highest  mean 
values  are  associated  with  dry  acidic  tundra,  with 
an  average  of  627  ppm,  and  bird  mounds,  with 
466  ppm.  The  lowest  levels  are  in  sandy  riverine 
sites  and  dunes.  Bilgin  (1975)  felt  that  the  mag¬ 
nesium  levels  in  the  region  were  relatively  low 
compared  to  calcite.  Parkinson  (1978),  however, 
found  that  dolomite  actually  exceeded  calcite  in 
many  Prudhoe  Bay  soils.  High  calcite  levels  were 
found  in  the  vicinity  of  the  Putuligayuk  and  Saga¬ 
vanirktok  rivers. 

Sodium  and  chlorine  were  not  measured  in  this 
study,  but  Bilgin  (1975)  found  high  levels  in  the 
Prudhoe  Bay  soils,  as  would  be  expected  from  the 
coastal  location.  His  sodium  values  ranged  from 

1.5  to  48.3  ppm.  He  found  less  than  1  ppm  in  an 
acidic  soil  at  Umiat.  Bilgin  also  looked  at  sodium 
and  chlorine  in  surface  waters  of  several  lakes  in 
the  region  and  found  a  high  correlation  with  the 
distance  from  the  ocean.  A  lake  5  km  from  the 
ocean  had  16.8  ppm  sodium  and  40.6  ppm  chlor¬ 
ine,  while  a  lake  35  km  from  the  ocean  had  only 

1.6  ppm  sodium  and  2.9  ppm  chlorine.  Work  at 
Barrow  indicated  that  the  major  source  of  sodium 
and  chlorine  in  plants  is  from  the  soil  and  not  as 
spray  or  mist  from  the  ocean  (Ulrich  and  Gersper 
1978). 

Relationship  of  plant  taxa  to  site 

Correlations  between  plant  taxa  and  environ¬ 
mental  variables  are  summarized  in  Table  9.  The 
environmental  variables  include  chemical  and 
physical  characteristics  of  the  soil,  distance  to  the 
ocean,  distance  to  the  Sagavanirktok  River,  sever¬ 
al  subjective  estimates  of  site  factors  (i.e.  snow  re¬ 
gime,  cryoturbation  regime,  moisture  regime  and 
slope)  and  several  animal  factors  (i.e.  presence  or 
sign  of  caribou,  ground  squirrels,  brown  lem¬ 
mings,  collared  lemmings,  ptarmigan,  geese  or 
miscellaneous  birds).  This  section  deals  with  cor¬ 
relations  of  plant  taxa  with  microscale  variables, 
i.e.  soil  moisture,  moisture  regime,  available  wa¬ 
ter,  slope,  hummock  size,  organic  matter,  cryotur¬ 
bation,  snow  regime  and  animals.  Correlations 
with  mesoscale  variables  related  to  the  distance 
from  the  Sagavanirktok  River  (pH,  soil  texture 
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Table  9.  Environmental  parameters  correlated  with  plant  taxa  occurring  at  least  three  times 
in  the  study.  Positive  or  negative  correlations  are  shown;  starred  values  (*)  are  correlated  at  the  0.001 
significance  level  for  Pearson's  product-moment  correlation  coefficient;  all  others  are  correlated  at  the 
0.05  significance  level.  The  following  parameters  were  selected  for  this  analysis;  SAM),  Sll.T,  CLAY, 
ORGMAT,  AVH20,  PH,  NH4,  NUJ,  G03,  P.  K.  CA.  MG,  SLOPE,  SNOWRKG,  CRYOREG.  HI  MMOC  K, 
CARFECE,  SQRRL,  BRWNI.EM,  COI.LLEM,  PTARMIG,  GOOSE,  MISBIRI),  WD1ST,  SAGDIS,  SMOIS77, 
MOISREG.  (These  abbreviations  are  defined  in  Table  6.) 


Taxa 


En  virortmenial  parameters 


V  ascular  plants 

Alopecurus  a  I  pin  us 
A  nd rosace  chamaejasme 
Anemone  parviflora 
A  rctagrostis  (at  if  olio 
Arc  tophi  la  fulva 
Artemisia  borealis 

A  rtemisia  glomerata 
Astragalus  aipinus 
Astragalus  urn  be  Hat  us 
Braya  purpurascens 
Cardamme  digit  at  a 
Carex  aquatdts 

Carex  atrofusca 
Carex  bi  gel  own 
Carex  manna 
Carex  membranacea 
Carex  misandra 

Carex  rariflora 
Carex  rotundata 
Carex  rupestris 
Carex  saxatilis 
Carex  scirpoidea 

Carex  subspathacea 
Cassiope  tetragona 
Carasftum  beertngtanum 
Chrysanthemum  tntegnfohum 


Or  aba  alpma 

Oraba  lactea 
Orvas  mtegrifolia 

Dupontia  fishen 
Epdobtum  lanfoltum 
Equisetum  variegarum 
Enophorum  angust  folium 
Eriophorum  russeolum 
Enophorum  si  hem  h  zcn 

Eriophorum  vagmarum 
Eutrema  ed  wards  ti 
Eestuca  haffinensis 
Hierochioe  pane  flora 
J uncus  btglumts 
Kobresia  mvosurotdes 
Lloyd  la  serotma 
Luzula  arctica 

Luzula  confusa 
Minuartia  arctica 

Oxvtropis  nigrescens 
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ORGMAT!  +  ),  SMOIS77!  +  ).  PH(  -  ),  MISB1RD!  +  ),  SAGDIS!  +  ) 

SIL.T(  + ) 

ORGMAT!  -  ),  SMOIS77!  -  ),  P(  +  ),  CRYOREG!  +  ),  CARFECE!  *  ) 

SAND!  -  ).  SILT!  +  ),  SMOIS77(  +  ) 

ORGMAT!  -  ),  C03!  +  ),  SLOPE!  +  •).  SNOWREG!  +  •).  CRYOREG!  + ).  HUMMOCK!  -  •), 
CARFECE!  +  ),  MISBIRD!  +  ).  COLLLEM!  +  •) 

CiOOSE!  +  *).  WDIST!  - ) 

SLOPE!  +  *).  SNOWREG!  4  *).  HUMMOCK!  +  •).  COLLL  F.M(  *  ) 

HUMMOCK!  4- ) 

ORGMAT!  -  >.  SMOIS77!  -  ),  PH(  4  ).  C03(  +  ).  P(  +  •).  K(  *  *),  SLOPE!  +  ). 

CRYOREG!  ♦  •),  HUMMOCK!  4  ),  CARFECE!  4  •),  COLLLEM!  +  •),  PTARMIG!  4  ), 
MISBIRD!  4  ),  WDIST!  4  ).  SAGDIS!  -  ) 

K(  4  ).  CA(  ^  ),  CRYOREG!  4  •),  HUMMOCK!  +  ).  CARFECE!  +  *),  PTARMIG!  4  ), 

WDIST!  4 ) 

SAND!  4  ).  SILT!  -  ).  ORGMAT!  4  ),  PH(  •).  N03!  4  ),  C03(  ~ ).  WDIST!  -  ).  SAGDIS!  4  ) 
ORGMAT!  •),  SMOIS77(  -  •).  PH!  4  ),  NH4!  ♦  *>,  PI  *  •).  SL  OPE!  +  ).  CRYOREG!  4  •), 
HUMMOCK!  4  •),  CARFECE!  4  •).  PTARMIG!  4  ),  W'DIST(  +  •) 

AVH20!  4  ),  MG(  +  ).  WDIST!  -  ).  BRWNI.EM!  4  ) 

SLOPE!  4  ) 

ORGMAT!  ),  A  VH20(  -  ).  MG(  -  ).  GOOSE!  4  •),  N03!  -  ).  CA(  -  ).  K(  -  ).  SAGDIS!  -  ) 
SAND!  -  ).  CLAY!  +  *).  SLOPE!  ).  SQRRl.(  -  ).  BRWNLEM!  +  ),  M  +  ) 

ORGMAT!  4  ).  SMOIS77(  4  ),  CRYOREG!  -  ) 

C  LAY!  4  ).  ORGMAT!  4  ).  AVH20!  4  •),  SMO!S77(  +  *).  PH!  -  ),  MG(  +  ).  HUMMOCK!  -  ), 
MISBIRD!  4  •),  SAGDIS!  4) 

CI  AY!  4  ).  CARFECE!  4  ).  CA!  4  ) 

SAND!  ).  SILT!  4  ).  CARFECE!  4  ),  COLLLEM!  4  ).  PTARMIG!  *),  PlO 
CA(  4  ),  MG(  4  ),  SLOPE!  4  ),  HUMMOCK!  4  •) 

SAND!  4  ).  SILT!  -  ).  ORGMAT!  4  ).  SMOIS77(  *  •).  MG(  4  •).  K(  4  ).  WDIST!  ) 

N03!  *  h  C  RYOREG!  *  ) 

CO 3!  *  ).  P(  *  ) 

SI  OPE!  4  •).  SNOW  RLG(  ♦  ).  HUMMOCK!  *  •> 

Cl  AY(  4  ),  AVH20!  *  ).  PH(  ).  N03(  *  ).  C03(  I.  CRYOREG!  -  *).  HI 'MMOCK!  *  L 
CARFECE!  *  *) 

MG<  4  ).  CA(  4  ).  SI  OPE!  •  ).  HUMMOCK!  4  ).  SQRRL  (  *  ) 

SMOIS77(  ).  P(  *  •).  CRYOREG!  •  CARFECE.!  *  I.  PTARMIG!  *  *).  WDIST!  *  ). 
SAGDIS!  ) 

SLOPE!  *  •),  SNOW  RHi!  ).  CRYOREG!  *  ) 
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Table  9  (cont'd). 


/.  n  v  in  turner,  tal  parameters 


Papaver  lapponieum 
Papaver  maeounu 
Parry  a  nudieauhs 
Pedieularts  capitaia 
Pedieularts  lanaia 
Pedieularts  sudettea 
Poa  alptgena 
Poa  aretiea 
Polemonium  horea/e 
Polvyon am  vi  viparum 
Potent  ilia  uniflora 
Puecmellta  andersonit 
Puccinelha  phryganodes 
Sahx  aretiea 
Saltx  lanata 
Sahx  ovaltfoha 
Sahx  planifolta 

Saltx  retieulata 
Salix  rotundifolia 
Saussurea  angustifoha 
Saxtfraga  eemua 
Sax  if  ruga  fohofosu 
Saxtfraga  htrculus 
Sax  t fra  go  opposittfolia 

Seneeio  atropurpureus 
Seneem  resedtfohus 
Silene  aeaults 
Silene  wahlbergella 
Stellaria  hunufusa 
Stellaria  laeta 


I,  WDISK  •  ) 


).  V\  DIS  I  ( 

).  SQRRl  (  ■ 


CAREECEI  ♦  *).  PTARMKil  ♦  •) 

N()3<  -  P(  +  ),  CA(  ♦  ).  SI  OPE(  *  ).  HI  MM(K  K(  •  •) 

P(  ♦  ),  SLOPE!  *  ).  HUMMOCK!  ♦  ) 

CA|  +  ).  MCi(  +  ).  SLOPE!  4  ),  Hl  MMOC  Kl  •  •).  SQRRl  (  •  ) 
CRYORECil  +  *) 

SILT!  ♦).  SLOPE!  *).  CRYORLC.I  ).  HlMMOCKl  i.  (  ARM  l  I  I 
SQRRL(  ♦  ) 

Cl  AY(  4  ).  PHI  >.  M(i(  *  ).  CRYORECil  *  ).  C  ARI  U  I  I  ‘  ).  WDISK 
SAND(  ♦  ).  ORCiMATl  ).  AVH2<)(  ).  Pi  ).  k<  I.  (  \<  ).  SQRRl 
HUMMOCK!  ♦  ).  SQRRl  (  •  ) 

MCi(  4  ).  SQRRl  (  *  ) 

SNOWRECil  ).  WDISII  ) 

CA<  ).  SNOW  RFC  i(  .  ),  WDISK  » 

BRWNI  I  M(  +  *),  WDISK  *  ) 


N()3(  ).  P(  ).  Hl’MMOC  K(  ).  SQRRl  <  *  > 

SILT!  ).  Cl  AY(  ♦  ).  ORCiMATl  *  ),  AVH2C)|  ♦  >,  PH{  •).  C  ()3(  ),  MO(  •  }.  WD 

SACiDISTl  +  ) 

SAND(  ).  CA(  *  ).  SI  OPEl  »  •).  SNOWRECil  ♦  ).  Hl  MMOC  Kl  ♦  •).  CO!  I  1  I  NK 
P(  +  ).  SLOP!  I  4  ).  HUMMOCK!  4  ) 

CA(  4  ).  MCi(  *  ).  HlMMOC  Kl  *  ).  SACiDISl  ♦  ) 

Cl.AYI  ♦  ).  AVH20I  *  ).  PHI  ).  MCi<  4  ),  BRWNI  EMI  •  >.  WDISTI  ) 

ORCiMATl  +  ).  SMOIS77|  *  ).  PHI  ).  MISBIRDI  *  >.  SACiDISl  *  ) 

SM(>1S77(  .  •).  HUMMOCK!  > 

ORCiMATl  ).  SMOIS77(  ),  PHI  -  ).  C()3<  *  ).  P(  ♦  ).  CRYORECil  •  •).  CAREFUL! 
PTARMKil  *  *).  WDISTI  *  *) 

SANDI  -  ).  SILT!  -  ).  SNOW  RECil  ♦  ) 

N03I  »  ),  SI  OPK  *  ),  WDISTI  *  ) 

SI. OPK  4  ).  SNOWRFCil  ♦  ).  HUMMOCK!  ♦  ) 

ORCiMATl  ♦  ).  AVH20I  *  *).  N03(  4  ).  C  A(  ♦  ).  MISBIRDI  -  ) 

SANDI  4  ).  SH  TI  -  ),  SACiDISl  -  ).  W  DISK  -  *) 

NC)3(  4  *).  CAt  *  ),  MCil  *  K,  HUMMOCK!  *  ).  SAC.DISl  •  ) 


Hepatic* 

A  nastrophyllum  minutum 
Bleph  am st  oma  rrieh  ophyl/u m 
Plagtochila  aretiea 
Ptilidium  eihare 
Radula  prolifera 
Seapama  simmonsu 


C  LAY!  4  ).  HUMMOCK!  +  ).  SACiDISl  4  ) 

SM01S77I  +  ),  K(  *  ).  MCil  *  ).  COLLLFMl  *  ).  W  DISTI 
PI  ♦  ).  SNOW  RECil  -  ),  COM  l  EM(  >  *) 

Cl.AYI  ♦  ).  AVH20I  *  ).  CA<  *  ),  SACiDISl  *  ) 

SANDI  ).  C  l  AY(  *  >.  CAREECEI  4  ) 

SANDI  ).  Cl.AYI  4  ).  PHI  -  ).  SACiDISl  ♦  ) 


Mosses 

A  ulaeommum  aeummatum 
Aulaeommum  palusire 
Autacomnium  turgtdum 
Brvurn  stenotriehum 
Ca/hergon  nchardsonti 
Campyhum  stellatum 
Catoseoptum  nigritum 
Cinehdium  aretteum 
Cmelidium  latifohum 
Cirrtphyllurn  eirrosum 
Dieranum  angustum 
Dieranum  elongatum 
Didymodon  asperifohus 
Distich  turn  eapdlaeeum 
Disttehium  ine/matum 
Di  trie  hum  flexuaule 


Drepanoeladu  \  hre  vtfohu  \ 
Dr e pan/ »<  ladu  \  urn  mat  us 
Lncalypta  alpinu 


SI l .Ti  ).  Sl.OPE!  ^  ).  SNOWRECi!  4  ),  HUMMOC  K!  +  ) 
CAREECEI  *  *).  PTARMIGI  *  *) 

CRYORECil  *  ).  C  AREECEI  ♦  ),  PTARMKil  4  ),  SAC.DiSI  -  ) 


BRWNEEMI  *■  *) 

SU  T(  4  ),  CiOOSEl  4  *),  SACiDISl  ),  CAI  4  ) 

SIITI  4) 

CiOOSEl  4  •) 

C  A  REECE!  4  ).  WDISTI  4  ) 

Cl.AYI  *  •),  ORCiMATl  4  ),  AVH20(  4  ),  PHI  *).  CT)3(  -  ).  P(  -  ).  MCil  4  ),  SAC.DISl  •  *) 

CLAY!  *  *).  AVH20I  4  ).  pH!  -  ).  MCi(  4  ).  W  DISTI  ),  SACiDISl  4  ) 

PI  *  ),  SLOPE!  4  ) 

COLLI  EMI  ♦  *) 

Cl.AYI  4  ),  AVH20I  4  >,  1031  ).  P(  -  ),  CAREECK  *  ),  W  DISK  *  ) 

SANDI  ),  SILT!  4  >,  ORCiMATl  ).  SM()IS77(  ),  PHI  ♦  ).  C  031  ♦  ),  P(  4  •).  K(  4  ), 

MCil  -  L  SNOW  RECil  *  i.  C  RYORI  Ci(  •  I,  HUMMOCK!  ‘  ).  CAREECEI  *  ).  CO l  l  1  EM(  4 

WDISTI  *  *).  SACiDISl  ) 

SMOlS77(  .  ),  SLOPE!  ).  C  RYORECil  ).  CAREECEI  ) 

ORCiMATl  ).  SMOIS7K  ).  p(  .  ).  SNOW  RECil  *  ).  C  RYORECil  4  ).  COl  l  I  I  Ml  *  ) 

PI  ‘  *).  K(  ♦  ).  CA(  *  ).  C  RYORECil  *  ).  C  AREECEl  »  ),  COl  I  I  EMI  4  ).  p I  ARMKil  4  •), 
W  DISK  •  ) 
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Table  9  (cont’d).  Environmental  parameters  correlated  with  plant  taxa  occurring  at  least 
three  times  in  the  study. 

1  Taxa  Environmental  parameters 


Encalypta  procera 

Hylocomium  splendens 
Hypnum  bambergeri 
Hypnum  procerrimum 
Leptobryum  pyriforme 
Meesia  triquetra 
Meesia  uliginosa 
Mnium  blyttii 
Oncophorus  wahlenbergii 
Orthothecium  chryseum 
Philonotis  fontana 
Polytrichasirum  alpinum 
Rhacomilrium  lanuginosum 
Rhytidium  ragosuni 
Scorpidium  scorpioides 
Scorpidium  turgescens 
Tetraplodon  mnioides 
Thuidium  abielinum 
Timmia  austriaca 
Tomenthypnum  nitens 
Tortella  arnica 
Tortuia  ruralis 


SAND(  -  ),  S!LT(  +  ),  K<  +  ),  SNOWREG)  +  ).  HUMMOCK)  +  I.  BRWNLEM)  +  •), 
COLLLEM)  +  •) 

CLAY(  + ),  AVH20)  +  ),  SAGDIS)  +  ) 

SILT)  +  ),  WDIST)  +  > 

NH4)  +  ),  HUMMOCK)  + ),  COLLLEM)  +  ) 

SLOPE)  +  ),  HUMMOCK)  +  ),  PTARM1G)  +  •) 

SAND)  - ),  SILT)  +  ),  K<  +  ).  CA(  +  ) 

CL  A  Y(  + ),  ORGMAT)  +  ).  PH(  -  ).  C03)  -  ).  MG)  +  •> 

CLAY)  + ),  PH)  -  ).  C03)  -  ),  CRYOREG)  +  ),  SAC'.DIS)  +  ) 

SAND)  -  ),  SILT)  + ).  MISB1RD)  +  ),  WDIST)  +  ) 

CLAY)  +) 

CLAY)  +  •).  AVH20)  +  •),  PH)  -  •),  CARFECE)  +  ),  WDIST)  -  ),  SAGDIS)  +  ) 
CLAY)  +  ),  AVH20)  +  ).  N03)  +  •),  HUMMOCK)  +  ) 

A VH20)  + ),  PH)  +  •).  CA)  +  ),  HUMMOCK)  +  ),  PTARMIG)  +  •) 

SAND)  - ),  SILT)  +  >.  SMOIS)  +  ),  CRYOREG) -) 

WDIST) +  ) 

CRYOREG)  +  ),  CARFECE)  +  •),  PTARMIG)  +  ) 

P(  +  ),  PH(  +  ) 

P(  +  ),  SLOPE)  +  •),  HUMMOCK)  +  ) 

SAND)  -  ),  SILT)  + ),  P)  +  ),  SNOWREG)  +  ),  COLLLEM)  +  ) 

CLAY)  +• ),  NH4)  + ) 

P<  +  •),  SNOWREG)  +  ).  HUMMOCK)  +  ) 


Lichens 

A  lectori  a  nigricans 

Cetraria  cuculiaia 

Cetraria  delisei 
Cetraria  tslandica 
Cetraria  nivalis 
Cetraria  richardsonu 
Cladonia  gracilis 

Cladonia  phyllophora 

Cladonia  pocillum 
Cornicularia  dnergens 
Dactylma  arctica 
Dact.vlina  ramulosa 
Everma  perfragilis 
Hypogymnia  subobscura 

Lecanora  epibrvon 

Lecidea  vernalis 
Ochrolechta  frigida 

Pelligera  aphthosa 
Peittgera  camna 
Pertusaria  coriacea 
Physconia  muscigena 
Stereocaulon  alpinum 
Thamnolia  subuliformis 


AVH20)  +  *),  N03)  +  •),  C03)  -  ),  CRYOREG)  +  •).  PH)  -  ),  HUMMOCK)  +  ). 

CARFECE)  +  •).  SAGDIS)  + ) 

AVH20)  + ).  N03)  + ),  C03)  -  ),  CA)  +  ),  SLOPE)  +  •).  CRYOREG)  +  ).  HUMMOCK)  +  *), 
SAGDIS)  +  •) 

SLOPE)  +  ),  SNOWREG)  +  •),  COLLLEM)  +  •) 

C03)  -  ),  CA)  +  ),  CRYOREG)  +  *),  HUMMOCK)  +  ').  CARFECE)  +  ').  PTARMIG)  +  > 
N03)  +  *).  C03!  -  ).  CA)  + ).  SLOPE)  +  •),  CRYOREG)  +  ),  HUMMOCK)  +  ),  SAGDIS)  + ) 
SLOPE)  +  •),  SNOWREG)  +  ),  HUMMOCK)  +  ) 

CLAY)  +  •).  ORGMAT)  +  •).  AVH20)  +  *),  PH)  -  •),  C03)  •).  P<  -  ).  MG)  +  ), 
CRYOREG)  +  ),  HUMMOCK)  +  ).  CARFECE)  +  ).  SAGDIS)  +  •/ 

SAND)  + ),  SILT) -I.  ORGMAT) +  ).  AVH20)  +  ),  PH<-’>,  C03)  -  ),  WDIST) +  •). 
SAGDIS) +  ) 

AVH20)  +  ).  N03)  +  *),  SAGDIS)  +  ) 

N03)  +  •),  AVH20)  +  K  SAGDIS)  +  ) 

SAND)  -  ),  CLAY)  +  •),  AVH20)  +  ) 

PH)  - ) 

SAND)  +  ),  SILT) -) 

SAND)  +  ).  SILT)  -  ),  N03)  +  *).  MG)  +  ).  K)  +  ).  SNOWREG)  -  ),  CRYOREG)  +  •), 
CARFECE)  +  •),  SQRRL)  +  •) 

P<  +  ),  ORGMAT)  -  ),  SMOIS77)  -  ).  K(  +  ),  SNOWREG)  -  ).  CRYOREG)  +  •), 

CARFECE)  + ),  PTARMIG)  + ),  HUMMOCK)  +  ) 

N03I  +  ).  C03)  ),  CRYOREG) -•),  CARFECE) +  *).  PTARMIG)  +  ),  SAGDIS)  +  ) 
ORGMAT)  + ),  AVH20)  +  *),  N03)  +  ).  CA)  +  I,  CRYOREG)  +  ),  CARFECE)  +  •). 
SAGDIS)  + ) 

SLOPE)  +  ).  HUMMOCK)  +  ).  CA)  +  ),  SAGDIS)  +  ) 

SLOPE)  +  •),  HUMMOCK)  +  •) 

SLOPE)-*).  SNOWREG)-).  CRYOREG)  +  ) 

SLOPE)  +  I,  CRYOREG)  +  ),  HUMMOCK)  +  ),  CARFECE)  +  ) 

CLAY)  +  ) 

SMOIS77)  -  ),  NH4)  -  ),  CA)  +  ).  CRYOREG)  +  *),  HUMMOCK)  +  ),  CARFECE)  +  *). 
WDIST)  +  ) 


Alga 

Nostoc  commune 


ORGMAK  +  ).  SMOI$77(  +  •),  NH4(  +  ) 


and  soil  nutrients)  are  discussed  in  the  next  chap¬ 
ter. 

Two  things  should  be  considered  when  examin¬ 
ing  Table  9  and  the  correlation  tables  that  follow. 
First,  these  correlations  apply  only  to  the  range  of 
variables  at  Prudhoe  Bay.  For  example,  many 
plants  that  are  normally  thought  of  as  calciphiles 
or  basiphiles  may  not  correlate  with  calcium,  car¬ 
bonates  or  pH  because  of  the  range  of  these  pa¬ 
rameters  within  the  Prudhoe  Bay  landscape.  Sec¬ 
ond,  several  of  the  variables  are  strongly  linked  to 
each  other  (Table  10).  These  interactions  are  very 
complex,  and  no  statistical  treatment  has  been 
used  to  unravel  them.  The  information  from 
Table  10  was  used  to  aid  in  the  interpretations 
discussed  below. 

Species  correlations  with  moisture-related  fac¬ 
tors.  High  correlations  would  be  expected  between 
most  taxa  used  as  keys  for  the  vegetation  stand 
types  along  the  principal  moisture  gradient  and 
the  estimates  of  site  moisture.  Table  1 1  reflects 
this  very  well.  Of  the  13  taxa  that  appear  in  the 
stand  type  names  along  the  alkaline  moisture  gra¬ 
dient  (Table  3,  Stand  Types  Bl,  B2,  U3,  U4,  M2, 
M4,  El  and  E2),  10  are  in  the  list  in  Table  11,  and 
7  of  these  are  correlated  at  the  0.001  level.  Of  the 
36  taxa  that  show  strong  negative  correlations 
with  site  moisture  regime,  72%  are  found  in  Stand 
Types  Bl  or  B2.  The  remaining  28%  are  associ¬ 
ated  with  dune  and  dry  river  bar  stand  types. 

Fourteen  of  the  taxa  (39%)  are  lichens  (7  crus- 
tose  and  7  fruticose),  12  (33%)  are  forbs,  2  (6%) 
are  prostrate  shrubs,  3  (8%)  are  graminoids  and  3 
(8%)  are  mosses. 

Sixteen  taxa  show  strong  positive  correlations 
with  moisture  regime;  7  of  these  (44%)  are  grami- 
noid,  and  4  (25%)  are  mosses.  These  are  all  associ¬ 
ated  with  wet,  and  particularly  with  aquatic,  tun¬ 
dra  types.  Taxa  that  show  strong  correlations  with 
soil  moisture  but  that  occur  in  the  more  mesic  sites 
would  not  be  expected  to  have  significant  linear 
regressions  since  they  probably  have  more  bell¬ 
shaped  distribution  patterns. 

The  nonsubjective  variables  related  to  site  mois¬ 
ture  regime  give  a  better  picture  of  the  nature  of 
the  gradient.  For  instance,  fewer  taxa  correlate 
with  the  actual  percentage  of  soil  moisture  (Table 
12)  than  those  with  the  subjective  moisture  rating, 
particularly  for  negative  correlations.  Note  that 
only  two  lichens  show  significant  correlations  with 
soil  moisture. 

The  list  of  taxa  correlated  to  hummock  size 
(Table  13),  however,  is  longer  than  that  for  the 
moisture  regime  rating,  with  47  taxa  showing  posi¬ 
tive  correlations.  This  list  contains  only  33%  of 


the  plants  in  Table  11.  It  contains  many  that  are 
associated  primarily  with  xero-mesic  sites,  which 
are  typically  more  hummocky  than  the  dry  sites. 
Several  of  the  taxa  in  this  list  are  found  on  bird 
mounds  or  in  association  with  small  moss  hum¬ 
mocks. 

Forty-five  taxa  are  positively  correlated  with 
slope  (Table  14).  Many  of  the  plants  in  this  list  are 
also  positively  correlated  with  snow  regime,  as 
would  be  expected. 

The  picture  that  develops  is  that  soil  moisture  is 
indeed  an  important  factor,  particularly  for  many 
of  the  dominant  plants  in  the  landscape,  such  as 
Carex  aquatilis,  Dryas  integrifolia,  Drepanocla- 
dus  brevifolius  and  Scorpidium  scorpioides.  The 
percentage  of  soil  moisture,  however,  varies  con¬ 
siderably  depending  on  the  organic  content  of  the 
soil  and  does  not  correlate  well  with  many  of  the 
taxa  used  for  identifying  stand  types.  Often  sites 
that  appear  quite  dry  are  actually  dry  only  on  the 
surface.  It  is  here,  in  a  relatively  thin  surface  layer, 
that  many  of  the  lichens  and  mosses  find  optimum 
conditions  for  growth.  The  moisture  conditions  10 
cm  deep  are  often  very  different  and  unrelated  to 
the  shallow-rooted  plants  on  the  surface.  This  is 
particularly  true  in  the  dry  organic  soils. 

Many  taxa  at  Prudhoe  Bay  appear  to  rely  heavi¬ 
ly  on  hummocks,  where  they  find  the  moisture 
conditions  best  suited  for  their  growth.  This  is  to 
be  expected  in  such  a  wet  environment.  In  fact, 
more  species  are  correlated  to  hummock  height 
than  to  any  other  variable  used  in  this  analysis. 
Hummocks  were  not  examined  in  detail  in  this 
study,  but  this  result  should  encourage  more  in- 
depth  work,  such  as  Raup’s  (1965)  studies  of  turf 
hummocks  in  Greenland. 

Another  factor  related  to  site  moisture  is  availa¬ 
ble  water  (Table  15).  The  list  of  taxa  highly  corre¬ 
lated  with  this  factor  is  surprisingly  very  different 
than  the  list  of  plants  correlated  with  soil  moisture 
(Table  12).  The  lists  have  only  one  plant  in  com¬ 
mon,  Eriophorum  scheuchzeri.  This  is  also  the  on¬ 
ly  species  that  is  correlated  with  both  site  moisture 
regime  (Table  11)  and  available  water  (Table  15). 
Available  water  is  defined  as  that  part  of  the  soil 
moisture  that  is  readily  absorbable  by  the  plants. 
It  is  the  difference  between  the  wilting  point 
(measured  at  15  bars  suction)  and  the  field  capac¬ 
ity  (measured  at  'A  bars  suction),  which  is  the 
amount  of  water  remaining  in  the  soil  after  it  is 
saturated  and  then  freely  drained.  Since  most  of 
the  Prudhoe  Bay  soils  are  completely  saturated, 
there  is  not  a  high  degree  of  correspondence  be¬ 
tween  the  available  water  and  the  total  soil  mois¬ 


ture. 


Table  10.  Pearson  s  correlation  coefficient  matrix  for  all  environmental  variables.  Double  starred  (**)  coeffi¬ 
cients  are  correlated  at  P  <  0.001;  single  starred  (*)  coefficients  are  correlated  at  0.001  <  P  <  0.05.  Values  of  99.00  de¬ 


note  uncalculable  coefficients. 
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Table  11.  Plants  correlated  with  site  moisture 
regime  (MOISREG).  Starred  (*)  entries  are  correlated 
at  the  0.001  level;  all  others  are  correlated  at  the  0.05  level. 


Table  13.  Plants  correlated  with  height  of  hum¬ 
mocks  (HUMMOCK).  Starred  (*)  entries  are  correlated 
at  the  0.001  level;  others  are  correlated  at  the  0.05  level. 


Positive 

Negative 

Positive 

Negative 

correlations 

correlations 

correlations 

correlations 

Vascular  plants 

Vascular  plants 

Vascular  plants 

Vascular  plants 

Arctophila  fulva ' 

Androsace  chamaejasme 

Alopecurus  alpinus 

Arctophila  fulva 

Caltha  palustris 

Armeria  mariuma 

Arctagrostis  h.ifolia 

Carex  aqualilis' 

Carex  aqua  tilts* 

Artemisia  arctica 

Astragalus  umbeUatus* 

Eriophorum  scheuchzeri 

Carex  saxatilis 

Artemisia  borealis 

Cardamine  digitata* 

Pedicularis  sudetica 

Carex  subspat  hacea 

Artemisia  glomerata 

Carex  bigelowii 

Salix  ovalifolia 

Eriophorum  russeolum 

Astragalus  umbeUatus 

Carex  scirpoidea* 

Saxifraga  hirculus 

Eriophorum  scheuchzeri* 

Carex  rupestris 

Cassiope  tetragona' 

Pedicularis  sudetica  ' 

Carex  scirpoidea 

Cerastium  beeringianum 

Puccinellia  phryganodes 

Chrysanthemum  integhfolium* 

Chrysanthemum  integrifolium 

Ranunculus  pallasii 

Draba  alpina* 

Draba  alpina 

Utricularia  vulgaris 

Dryas  integrifolia* 

Dryas  integrifolia ' 

Elymus  arenarius 

Festuca  baffmensis* 

Bryophytes 

Kobresia  myosuroides 

Festuca  rubra 

Cinclidium  latifolium 

Minuartia  arctica 

Lloydia  serotina* 

Drepanocladus  brevifolius * 

Oxytropis  nigrescens 

Luzula  arctica 

Meesia  triquetra 

Papaver  lapponicum 

Luzula  confusa 

Scorpidium  scorpioides* 

Salix  ovalifolia 

Papaver  macounii* 

Saxifraga  oppositifolia 

Parrya  nudicaulis 

Alga 

Pedicularis  capitata* 

Nostoc  commune 

Bryophytes 

Poa  glauca 

Ditrichum  flexicaule 

Polygonum  viviparum 

Drepanocladus  uncinatus 

Salix  reticulata* 

Encalypta  alpina 

Salix  rotundifolia 

Saussurea  angustifolia 

Lichens 

Silene  acaulis 

Caloplaca  sp . 

Cetraria  cucullata 

Stellar ia  laeta 

Cetraria  islandica 

Bryophytes 

Cetraria  nivalis 

Anastrophyllum  minutum 

Evernia  perfragilis 

Lophozia  sp. 

Hypogymnia  subobscura 

Aulacomnium  palustre 

Lecanora  epibryon  ' 

Ditrichum  flexicaule 

Encalypta  procera 

Funaria  arctica 

Table  12.  Plants  correlated  with  soil  moisture  in 

Hypnum  procerrimum 
Leptobryum  pyriforme 

late  August  1977  (SMU1S77).  Starred  (*)  entries  are 

Rhacomitrium  lanuginosum 

correlated  at  the  0.001  level; 

others  are  correlated  at  the  0.05 

Rhytidium  rugosum 

level. 

Timmia  austriaca 

Tortula  ruralis 

Positive 

Negative 

Lie  he  ns 

correlations 

correlations 

Alectoria  nigricans 

Caloplaca  sp. 

Vascular  plants 

Vascular  plants 

Cetraria  cucullata* 

Arctophila  fulva 

Artemisia  borealis 

Cetraria  islandica* 

Call  ha  palustris  ' 

Carex  rupestris 

Cetraria  nivalus 

Carex  aqua! ills' 

Chrysanthemum  integhfolium 

Cetraria  richardsonii 

Carex  rariflora 

Dryas  integrifolia  * 

Cladonia  gracilis 

Carex  saxatilis 

Minuartia  arctica 

Cladonia  pocillum 

Eriophorum  russeolum 

Saxifraga  oppositifolia 

Dactylina  arctica 

Eriophorum  scheuchzeri* 

Dactylina  ramulosa 

Hierochloe  pauciflora  ' 

Bryophytes 

Lecanora  epibryon 

Ranunculus  pallasii * 

Ditrichum  flexicaule 

Ochrolechia  frigida 

Saxifraga  foliolosa 

Drepanocladus  uncinatus 

Peltigera  aphthosa 

Saxifraga  hirculus' 

Peltigera  canina* 

Utricularia  vulgaris' 

Lichens 

Pertusaria  sp. 

Lecanora  epibryon 

Physconia  muscigena 

Bryophytes 

Thamnolia  subuliformis 

Thamnolia  subuliformis 

Blepharostoma  trichophyllum 
Drepanocladus  brevifolius 
Scorpidium  scorpioides 

Alga 

Nostoc  commune* 

Table  14.  Plants  correlated  with  slope  angle 
(SLOPE).  Starred  (*)  entries  are  correlated  at  0.001  level; 
others  are  correlated  at  the  0.05  level. 


Table  15.  Plants  correlated  with  the  percentage  of 
available  water  (AVH20).  Starred  (*)  entries  are  corre¬ 
lated  at  the  0.001  level;  others  are  correlated  at  the  0.05  level. 


Positive  Negative 

correlations  correlations 


Poult  I  f 
correlations 


Negative 

correlations 


Vascular  plants 

Anemone  richardsonii 
Astragalus  umbel  tat  us* 

Braya  purpurascens 
Cardamine  digitata 
Carex  scirpoidea* 

Cassiope  tetragona* 
Chrysanthemum  integrifolium 
Dryas  integrifolia 
Epilobium  latifolium 
Festuca  baffinensis 
Festuca  rubra 
Lloydia  serotina* 

Luzula  confusa 
Oxytropis  borealis 
Oxytropis  nigrescens* 

Papaver  macounii 
Parrya  nudicaulis 
Pedicularis  capitata 
Poa  glauca 
Salix  reticulata 
Salix  rotundifolia 
Seneao  resedifolius 
Silene  acaulis 

Bryopl bytes 

Aulacomnium  pa  lust  re 
Didymodon  asperifolius 
Funarta  arctu  a 
Hypnum  cupressiforme 
Hypnum  revolutum 
Leptobryum  pyn/orme 
Fimmia  austnaca* 

Tor  tula  ruralts 

Lie  hem 

Cetrana  cucullata* 

Cetrana  dehset 
Cetrana  nivalis* 

Cetraris  richardsonii* 

Cetrana  tilesu 
Peltigera  aphthosa 
Peltigera  canma* 

Pertusana  sp. 

Physconia  m  use  i gen  a 
Xanthona  elegans* 


Vascular  plants 

Carex  aquatilis* 
Eriophorum  angustifolium 
Pedicufans  suderica 

Bryophytes 

Campylium  stellatum 
Drepanocladus  brevifoltus 


The  plants  that  correlate  with  available  water 
are  primarily  found  in  moderately  well  drained  or¬ 
ganic  soils.  The  two  notable  exceptions  are  Du- 
porttia  fisheri  and  Eriophorum  scheuchzeri,  which 
have  their  modal  distributions  in  wet,  highly  or¬ 
ganic  sites.  The  cryptogams  in  the  moderately  well 
drained  sites  appear  to  be  influenced  by  available 
water  percentages  to  a  greater  extent  than  the  vas¬ 
cular  plants  are;  61%  of  the  plants  correlated  with 
available  moisture  are  bryophytes  or  lichens.  The 
list  of  taxa  correlated  with  available  water  is  re¬ 
flected  to  some  extent  in  the  correlations  with  or- 


Vascular  plants 

Caltha  palustns 
Carex  misandra 
Dupont  ia  fisheri 
Eriophorum  scheuchzeri* 
Luzula  arctica 
Pyrola  grand {flora 
Ranunculus  pallasii 
Salix  planifolia 
Saxifraga  cernua 
Silene  wahlbergella* 
Utricularia  vulgaris 

Bryophytes 

Lophozia  sp. 

Ptilidium  ciliare 
Dicranum  angustum 
Dicranum  elongatum 
Distichium  indinatum 
Hylocomium  splendens 
Polytrichastrum  alpinum* 
Polyirichaccae 
Rhacomitrium  (anuginosum 
Rhytidium  rugosum 
Foment  hypnum  nitens 

Lichens 

Alectoria  nigricans* 
Cetrana  cucullata 
Cladonia  gracilis* 

Cladonia  phyllophora 
Cladonia  pocillum 
Corniculana  divergens 
Dactylina  arctica * 
Ochrolechia  frigida* 
Pertusaria  dactylina 


Vascular  plants 

Equisetum  variegatum 
Polemonium  boreate 


ganic  matter  (Table  16).  About  40%  of  the  taxa 
correlated  with  available  water  are  also  correlated 
with  organic  matter.  These  taxa  are  again  mainly 
from  the  more  mesic  areas.  Taxa  that  are  corre¬ 
lated  with  both  organic  matter  and  soil  moisture 
are  generally  closer  to  the  extremes  of  the  moisture 
gradient. 

The  correlations  with  organic  matter  and  availa¬ 
ble  water  are  also  closely  linked  to  the  pH  gradient 
and  other  influences  due  to  loess.  These  are  dis¬ 
cussed  more  thoroughly  in  Chapter  4. 

Species  correlations  with  soil  nutrients.  Correla¬ 
tions  between  plant  taxa  and  nutrients  are  difficult 
to  establish  on  a  microscale  because  of  the  large 
standard  errors  in  total  nutrient  statistics  and  the 
iarge  quantity  of  data  required  for  analysis.  Sever¬ 
al  investigators  (including  Gersper  et  al.  1980  and 
Everett  1980a)  have  shown  that  nutrients,  particu¬ 
larly  phosphorus,  can  fluctuate  widely  within 
homogeneous  map  units. 
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Table  16.  Plants  correlated  with  the  percentage  of 
organic  matter  (ORGM  AT).  Starred  <*>  entries  are  cor¬ 
related  at  the  0.001  level;  others  are  correlated  at  the  0.05 
level. 


Positive 

Segan  ve 

correlations 

correlations 

V ocular  piaats 

Vascular  plants 

Caltha  palustris 

Androsace  chamaejasme 

Carex  aquatilis 

A  rmeria  maritima 

Carex  misandra 

Artemisia  borealis 

Carex  rariflora 

Astragalus  alpinus 

Draba  lactea 

Carex  rupestris 

Eriophorum  russeolum 

Carex  scirpoidea 

Eriophorum  scheuchzen 

Chrysanthemum  integrifolium 

Hierochloe  pauciflora 

Dryas  integrifolia * 

Pelasnes  frigidus 

Equisetum  variegatum 

Ranunculus  pallasii 

Kobresia  myosuroides 

Salix  plani/olia 

Polemonium  boreale 

Saxifraga  foliolosa 

Saxifraga  oppositifolia 

Silene  wahlbergella 

Utricularia  vulgaris 

Bryophytes 

Dttrichum  flexicaule 

Bryophytes 

Drepanocladus  uncinatus 

Dicranum  angustum 

Mnium  biyttii 

Lichens 

Mnium  rugicum 

Lecanora  epibryon 

Polytrichaceae 

Lichens 

Alectoria  ochroleuca 

Cladonia  gracilis* 

Cladonia  lepidota 

Cladonia  phyllophora 

Cladonia  squamosa 

Ochrolechia  frigida 

Alt a 

Nostoc  commune 

Until  recently  most  information  regarding  arctic 
plant  nutrient  relationships  has  been  inferred  from 
site  observations;  few  ecological  investigations 
have  involved  detailed  soil  analyses.  Work  begun 
during  the  1  BP  T undra  Biome  program  approached 
nutrient  relationships  more  directly.  That  work 
focused  on  phosphorus  and  nitrogen,  particularly 
with  Dupontia  fisheri,  Carex  aquatilis,  Eriophor¬ 
um  angustifolium  and  a  few  other  graminoids 
(Chapin  1972,  1973,  1978,  1980,  Chapin  et  al. 
1975,  McKendrick  et  al.  1978,  1980).  Recent 
studies  with  tundra-plant  nutrient  limitations  (Ul¬ 
rich  and  Gersper  1978)  and  the  response  of  tundra 
to  fertilization  (Chapin  1978,  McKendrick  et  al. 
1978,  1980)  have  greatly  increased  our !  owledge. 

The  arctic  tundra  is  seen  in  this  and  other  work 
(e.g.  Warren  Wilson  1957,  Haag  1974)  as  a  nutrient - 
poor  environment,  particularly  with  respect  to 
available  phosphorus  and  nitrogen.  The  only  sites 
where  Ulrich  and  Gersper  (1978)  consistently 
found  plants  not  deficient  in  nitrates  were  owl 
mounds.  These  sites  were  usually  rich  in  healthy 


grasses  and  dicots,  while  most  of  the  wet  tundra 
has  stunted  growth  of  sedges  and  mosses.  Carex 
aquatilis ,  Dupontia  fisheri,  Eriophorum  angusti¬ 
folium  and  presumably  most  low-temperature, 
low-phosphorus  plants  are  adapted  to  tolerate  ex¬ 
tremely  low  levels  of  phosphorus  through  very  ef¬ 
ficient  phosphate  absorption  mechanisms  (Chapin 
and  Bloom  1976,  Chapin  et  al.  1975,  1980a,  b, 
Chapin  1977,  1978,  1980). 

Webber  (1978)  used  33  common  tundra  taxa  to 
correlate  vegetation  types  with  soluble  phosphate 
levels  at  Barrow.  Several  taxa  showed  distinct  cor¬ 
relations  with  phosphate.  Dupontia  fisheri,  Arcta- 
grostis  latifolia,  Alectoria  nigricans  and  Dactylina 
arctica  showed  positive  correlations;  Eriophorum 
russeolum,  Drepanocladus  brevifolius  and  Callier- 
gon  sarmentosum  showed  negative  correlations. 
Webber  found  four  general  trends:  1)  bryophytes 
were  concentrated  in  low-phosphorus  areas,  2) 
caespitose  monocots,  rosette  dicots,  lichens  and 
evergreen  shrubs  were  in  sites  with  moderate  phos¬ 
phorus,  3)  deciduous  shrubs  were  in  areas  with 
slightly  higher  phosphate  levels,  and  4)  mat,  cu¬ 
shion  and  erect  dicots  were  in  high  phosphate 
areas.  Single-shoot  monocotyledons  were  inde¬ 
pendent  of  phosphorus.  This  information  was 
based  on  a  data  set  with  only  15  phosphate  deter¬ 
minations. 

At  Prudhoe  Bay  the  growth  forms  exhibit 
slightly  different  correlations  with  phosphorus 
(Table  17).  Evergreen  shrubs  (i.e.  Dryas  integri- 
folia  and  Cassiope  tetragona)  and  pleurocarpous 
mosses  show  highly  significant  positive  corelations 
with  phosphorus.  Others  showing  significant  posi¬ 
tive  correlations  include  prostrate  deciduous 
chrubs  and  mat  and  cushion  dicotyledons.  Only 
deciduous  willows  between  3  and  10  cm  tall  are 
negatively  correlated  with  phosphorus.  Table  17 
lists  strong  correlations  between  several  soil  pa¬ 
rameters  and  growth  forms.  Soil  moisture,  phos¬ 
phorus  and  calcium  are  correlated  with  the  great¬ 
est  number  of  growth  forms.  Nitrates,  ammoni¬ 
um,  pH  and  organic  matter  also  show  strong  cor¬ 
relations  with  several  growth  forms.  Soil  texture, 
carbonates,  potassium  and  magnesium  are  less  im¬ 
portant  in  the  correlations. 

Correlations  between  soil  nutrients  and  indi¬ 
vidual  plant  taxa  (Tables  18-21)  give  more  de¬ 
tailed  information.  Most  of  these  nutrients  show 
highly  significant  correlations  with  the  loess  gra¬ 
dient  (i.e.  SAGD1S,  Table  10),  which,  as  we  will  see 
in  the  next  chapter,  influences  nearly  all  the  soil 
properties.  Because  of  the  strong  interaction  be¬ 
tween  variables  and  because  of  the  scarcity  of  in¬ 
formation  in  the  literature  to  support  or  reject  the 
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Table  17.  Correlations  between  growth  form  and  soil  variables.  Positive  and  negative  correlations  for  Pearson's  product 
moment  correlation  coefficient  are  shown;  the  starred  entries  (*)  are  correlated  at  the  0.001  level;  others  are  correlated  at  the  0.05  level. 


Positive  Negative 

correlations  correlations 

Soil  moisture 

Single-shoot  monocotyledons*  Evergreen  shrubs*  <  10  cm 

Algae*  Mat  dicotyledons 

Rosette  dicotyledons 
Crustose  lichens 
Fruticose  lichens 

Organic  matter 

Single-shoot  monocotyledons  Evergreen  shrubs*  <  10  cm 

Aquatic  dicotyledons  Cushion  dicotyledons 

Algae 

Silt 

Pleurocarpous  mosses 
Acrocarpous  mosses 
Algae 

pH 

Evergreen  shrubs  <  10  cm  Single-shoot  monocotyledons 

Cushion  dicotyledons*  Leafy  liverworts 

NO, 

Deciduous  shrubs  <  3  cm  Deciduous  shrubs  3-10  cm 

Caespitose  monocotyledons  Horsetails 

Fruticose  lichens 

K 

Acrocarpous  mosses  Rosette  dicotyledons 

Mg 

Single-shoot  monocotyledons 
Aquatic  dicotyledons 


Posit  i  ve  Negative 

correlations  correlations 

Available  water 

Aquatic  dicotyledons 
Leafy  liverworts 

Sand 

Mat  dicotyledons  Pleurocarpous  mosses 

Acrocarpous  mosses 

Clay 

Deciduous  shrubs  <  3  cm 
Aquatic  dicotyledons 

NH< 

Single  monocotyledons  Evergreen  shrubs  <  10  cm 

Algae  Cushion  lichens 

P 

Evergreen  shrubs*  <  10  cm  Deciduous  shrubs  3-10  cm 

Deciduous  shrubs  <  3  cm 

Cushion  dicotyledons 

Mat  dicotyledons 

Pleurocarpous  mosses 

Ca 

Deciduous  shrubs  <  3  cm  Deciduous  shrubs  3- 10  cm 

Caespitose  monocotyledons  Horsetails 

Leafy  liverworts 

Foliose  lichens 

Fruticose  lichens 


Table  18.  Plants  correlated  with  total  available 
ammonium  (NH4).  Starred  (*)  entries  are  correlated  at 
the  0.001  level;  others  are  correlated  at  the  0.05  level. 

Positive  Negative 

correlations  correlations 

Vascular  plants  Vascular  plant 

Arctophila  Jutva  prvas  integn/oha 

Carex  aquatihs 

Br>  ophste 

Bryophyles  Hypnum  procernmum 

Scorpidiurn  s<  orpioule s 

Tortvllu  an  t n  u  l.ichen 

Ihamnoha  subuhfonnis 


Table  19.  Plants  correlated  with  total  available  ni¬ 
trate  (N03).  Starred  (*)  entries  are  correlated  at  the  0.001 
level;  others  are  correlated  at  the  0.05  level. 

Positive  Negative 

correlations  correlations 

Vascular  plants  Vascular  plants 

Care x  misandra  Equisetum  variegatum 

Draba  lac  tea  Salix  ovalifolia 

Juncus  biglumis 

Luzula  arctica 

Papaver  macounii 

Silene  acaulus 

Silene  wahlbergella 

Stella ria  laeta* 

Bryophytes 

Polytrichaceae 

Rhacomitrium  lanuginosum  * 

Lichens 

Alectona  nigricans  * 

Cetraria  cucullata 
Cetraria  nivalis* 

Cladonia  pocillum  * 

Cormcularia  divergens* 

Hypogymnia  subobscura* 

Lee  idea  ramulosa 
Lee  idea  vernal  is 
Ochrolechia  fngida 
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Table  20.  Plants  correlated  with  total  available 
phosphorus  (P).  Starred  (*)  entries  are  correlated  at  the 
0.001  level;  others  are  correlated  at  the  0.05  level. 


Table  21.  Plants  correlated  with  total  available 
potassium  (K).  Starred  (*)  entries  are  correlated  at  the  0.001 
level;  others  are  correlated  at  the  0.05  level. 


Positive  Negative 

_ correlations _ correlations 

Vascular  plants  Vascular  plants 

Alopecurus  alpinus  Armeria  maritima 

Care x  rupestris  Eriophorum  scheuchzeri 

Cerastium  berringianum  Pedicularis  sudetica 

Chrysanthemum  integrifolium *  Polemonium  boreale 

Dryas  integrifolia  *  Salix  ovalifolia 

Eutrema  edwardsii 

Festuca  rubra  Bryophytes 

Minuartia  arctica *  Dicranum  angustum 

Papaver  macounii*  Distichum  inclinatum 

Parrya  nudicaulis  Polytrichaceae 

Salix  rotundifolia 

Saxifraga  oppositifolia  Lichen 

Cladonia  gracilis 

Bryophytes 

Plagiochila  arctica 
Dicranum  sp.  * 

Didymodon  asperifolius 
Di  trichum  flexicaule* 

Drepanodadus  uncinatus 
Encalypta  alpina  * 

Hypnum  revolututn 
Rhytidium  rugosum  • 

Thuidium  abietinum  * 

Timmia  austriaca 
Tomenthypnum  nitens 
Tortula  ruralis  * 

Lichens 

Cetraria  tilesii 
Lecanora  epibryon 
Peltigera  spuria* 


information  in  Tables  18-21,  they  should  be  re¬ 
garded  as  hypotheses  on  which  to  base  further  ex¬ 
periments  and  observations.  Some  of  the  correla¬ 
tions  are,  however,  supported  by  literature  from 
other  areas  in  the  Arctic.  For  example,  the  positive 
correlations  between  ammonium  and  Arctophila 
fulva  and  Carex  aquatilis  are  logical  in  view  of  the 
work  of  Gersper  et  al.  (1980).  The  positive  correla¬ 
tions  between  nitrates  and  phosphorus  and  several 
dicot  and  dry  graminoid  taxa  are  equally  logical  in 
view  of  the  work  of  Webber  (1978),  McKendrick 
et  al.  (1980),  Gersper  et  al.  (1980)  and  others.  The 
strong  correlation  between  Dryas  and  phosphorus 
was  specifically  noted  by  Tedrow  (1970). 

Species  correlations  with  snow  depth  regime. 
The  list  of  taxa  correlated  with  snow  depth  (Table 
22)  is  fairly  long  and  contains  most  of  the  diagnos¬ 
tic  taxa  in  Stand  Types  B14,  U6  and  U7.  It  does 
not  contain  Salix  rotundifolia ,  which  nearly  al¬ 
ways  occurs  as  an  important  plant  in  deep  snow 
beds.  This  is  probably  due  to  a  bimodal  distribu¬ 
tion  pattern,  since  S.  rotundifolia  also  occurs  as  a 


Positive  Negative 

correlations  correlations 


Vascular  plants 

Vascular  plants 

Astragalus  umbellatus 

Armeria  maritima 

Chrysanthemum  integrifolium* 

Artemisia  borealis 

Draba  alpina 

Equisetum  variegatum 

Eriophorum  angustifolium 
Hierochloe  pauciflora 

Polemonium  boreale 

Bryophytes 

Blepharostoma  trichophyllum 
Calypogeia  muelteriana 
Cratoneuron  arcticum 

Dicranum  sp. 

Ditrichum  flexicaule 

Encalpyta  alpina 

Encalypta  procera 

Meesia  uliginosa 

Lichens 

Hypogymnia  subobscura 

Lecanora  epibryon 

Peltigera  spuria 

Table  22.  Plants  correlated  with  snow  depth 
regime  (SNOWREG).  Starred  (*)  entries  are  correlated  al 
the  0.001  level;  others  are  correlated  al  the  0.05  level. 

Positive  Negative 

correlations  correlations 

Vascular  plants 

Vascular  plants 

Anemone  richardsonii 

And  rosace  chamaejasme 

Astragalus  umbellatus 

Artemisia  borealis 

Carex  scirpoidea* 

Artemisia  glomerata 

Cassiope  tetragona* 

Cochlearia  officinalis 

Equisetum  scirpoides 

Lesquerella  arctica 

Gentianella  propinqua 

Oxytropis  nigrescens 

Lloydia  serotina 

Oxytropis  borealis 

Puccinellia  andersonii 

Puccinellia  phryganodes 

Lichens 

Salix  reticulata 

Evernia  perfragilis 

Senecio  atropurpureus 

Futgensia  bracteata 

Silene  acaulis 

Hypogymnia  subobscura 
Lecanora  epibryon 

Bryophytes 

Toninia  cumulata 

Plagiochila  arctica 
Aulacomnium  pa  lust  re 
Ditrichum  flexicaule 
Drepanocladus  uncinatus 
Encalypta  procera 

Hypnum  cupressiforme 
Timmia  norvegica 
Tomenthypnum  nitens 

Lichens 

Cetraria  delisei* 

Cetraria  richardsonii 

Xanthoria  elegans 

dominant  plant  in  many  exposed  sites.  Other 
plants  that  are  associated  with  snow  beds  include 
Cassiope  tetragona,  Carex  scirpoidea,  Senecio  at- 
ropurpureus,  Stlene  acaulis,  Sa/ix  reticulata,  Gen- 
tianella  propinqua,  Lloydia  serotina,  Equisetum 
scirpoides.  Ditrichum  flexicaule,  Tomenthypnum 
nitens,  Depanocladus  uncinatus  and  Cetraria 
richardsonii.  The  appearance  of  Puccinellia 
phryganodes  in  the  list  is  surprising  and  is  prob¬ 
ably  due  to  the  selection  of  some  sites  in  estuaries 
that  are  also  snow  collection  areas.  This  correla¬ 
tion  is  barely  significant  at  the  0.05  level.  The  list 
of  plants  with  negative  correlations  to  snow  depth 


Table  23.  Plants  correlated  with  cryoturbation  re¬ 
gime  (CRYOREG).  Starred  (*)  entries  are  correlated  at  the 
0.001  level;  others  are  correlated  at  the  0.05  level. 

Positive  Negative 

correlations  correlations 

Vascular  plants  Vascular  plants 

Astragalus  umbellatus  Carex  aquatilis * 

Care x  misandra  Eriophorum  russeo/um 

Carex  rupestris*  Pedicular  is  sudetica 

Carex  scirpoidea 

Dryas  in  tegr {folia*  Bryophytcs 

Juncus  biglumis  Drepanocladus  brevifolius 

Luzula  arctica*  Scorpidium  scorpioides 

Minuartia  arctica * 

Oxytropis  nigrescens 
Pedicular  is  lanata* 

Poa  arctica 

Saxifraga  oppositifolia* 

Bryophytcs 

Bryum  stenotrichum 
Bryum  wnghtii 
Ditrichum  flexicaule 
Drepanocladus  uncinatus 
Encalypta  alpina 
Hypnum  procerrimum* 

Oncophorus  wahlenbergii 
Tetraplodon  mnioides 

Lichens 

A  lectoria  nigricans  * 

Cetraria  cucullata 
Cetraria  islandica* 

Cetraria  nivalis 
Cladonia  gracilis 
Cladonia  pocillum  * 

Cornicularia  divergens 
Dactylina  ramulosa 
Evernia  perfragilis 
Hypogymnia  subobscura* 

Lecanora  epibryon* 

Lee  idea  vernalis* 

Ochrolechia  frigida 
Pertusaria  sp. 

Physconia  muscigena 
Solorina  sp.  * 

Thatnnoha  subuhformis  * 


includes  Oxytropis  nigrescens,  Lesquerella  arctica 
and  several  crustose  lichens,  all  members  of  Stand 
Type  Bl. 

Growth  forms  that  show  a  positive  correlation 
with  snow  depth  are  evergreen  shrubs  (10-30  cm 
tall),  single-shoot  graminoid  monocotyledons, 
nongraminoid  monocotyledons  and  pleurocarp- 
ous  and  acrocarpous  mosses.  Crustose  lichens 
show  a  negative  correlation  with  snow  depth. 
Fruticose  lichens  are  most  common  in  early-melt¬ 
ing  snowbanks  but  are  rare  in  late-melting  snow¬ 
banks. 

Species  correlations  with  cryoturbation  regime. 
The  list  of  taxa  positively  correlated  with  cryotur¬ 
bation  (Table  23)  is  long  and  reflects  both  the  im¬ 
portance  of  frost  stirring  in  the  Prudhoe  Bay  land¬ 
scape  and  the  adaptations  required  of  plants  to 
survive  in  a  frost-active  environment.  Plants  with 
compressed  growth  forms,  such  as  caespitose 
monocotyledons  and  cushion  dicotyledons,  appar¬ 
ently  have  an  advantage  over  plants  with  rhizoma- 
tous  root  systems,  such  as  most  single  monocoty¬ 
ledons  (Table  24).  Lichens  have  an  advantage  be¬ 
cause  of  reduced  competition  from  other  plants 
and  because  they  do  not  have  roots  in  the  unstable 
soil.  Pleurocarpous  mosses,  in  contrast,  are  rela¬ 
tively  scarce,  possibly  because  of  the  usually  xeric 
environment.  However,  several  small  acrocarpous 
mosses,  such  as  Bryum  wrightii,  B.  stenotrichum, 
Encalypta  alpina  and  Ditrichum  flexicaule,  are 
positively  correlated  with  frost  disturbance.  Taxa 
with  negative  correlations  to  cryoturbation  are 
species  typically  found  in  very  wet  meadows. 

Frost  disturbance  was  not  examined  in  detail  at 
Prudhoe  Bay.  All  types  of  frost  disturbance,  in¬ 
cluding  frost  scars,  solifluction  and  turf  hum¬ 
mocks,  were  considered  in  one  broad  category. 
The  length  of  the  list  of  taxa  (Table  23)  and  the 
high  significance  of  many  of  these  correlations 
suggest  that  this  gradient  deserves  more  attention, 
as  suggested  by  Hopkins  and  Sigafoos  (1951)  and 
Sigafoos  (1952). 

Table  24.  Growth  forms  correlated  with  cryotur¬ 
bation  regime.  Starred  (*)  entries  are  correlated  at  the  0.001 
level;  others  are  correlated  at  the  0.05  level. 

Positive  Sevan  vc 

correlations  correlations 

C  acspiiO'C  monocouledons  Single-shooi  momvotvledons* 

Cushion  dicotvledons*  Heurocarpotis  mosses 

Crusiosc  lichens* 

I  ruticose  lichens* 

I  oliose  lichens 


Table  25.  Plants  correlated  with  sign  of  brown 
lemmings  (BRWNLEM).  Starred  (*)  entries  are  cor¬ 
related  at  the  0.001  level;  others  are  correlated  at  the  0.0S  level. 

Positive  Negative 

correlations  correlations 

Vascular  plants 

Dupont  ia  ftsheri * 

Eriophorum  angustifolium  * 

Salix  arctica 

Bryophytes 

Calypogeia  muelleriana * 

Encalypta  procera 
Fissidens  sp. 

Meesia  uliginosa 


Table  26.  Plants  correlated  with  sign  of  collared 
lemmings  (COLLLEM).  Starred  (*)  entries  are  correlated 
at  the  0.001  level;  others  are  correlated  at  the  0.05  level. 

Positive  Negative 

correlations  correlations 

Vascular  plants 

Anemone  richardsonii 
Carex  scirpoidea* 

Cassiope  tetragona 
Chrysanthemum  integrifolium* 

Equisetum  arvense* 

Equisetum  scirpoides  * 

Eutrema  edwardsii 
Gentianella  propinqua 
Oxytropis  borealis 
Salix  reticulata 

Bryophytes 

Blepharostoma  trichophyllum 
Lophozia  sp. 

Plagiochila  arctica 
Distichium  capillaceum  * 

Ditrichum  flexicaule 
Drepanocladus  uncinatus 
Encalypta  alpina 
Encalypta  procera* 

Hypnum  procerrimum 
Leptobryum  pyriforme 
Timmia  norvegica* 

Tomenthypnum  nitens 

Lichen 

Cetraria  delisei  _  _ 


Species  correlations  with  animal-related  factors. 
It  is  evident  that  considerable  information  regard¬ 
ing  animal  use  of  habitat  can  be  gleaned  from 
comprehensive  vegetation  sampling.  Tables  25-30 
list  plant  correlations  with  several  animal-related 
factors  and  reflect  some  rather  distinct  patterns. 
Brown  lemmings  (Table  25)  tend  to  concentrate  in 
areas  with  high  percentages  of  Eriophorum  an- 


Table  27.  Plants  correlated  with  sign  of  ptarmigan 
(P  FARMIG).  Starred  (*)  entries  are  correlated  at  the  0.001 
level;  others  are  correlated  at  the  0.05  level. 

Positive  Negative 

correlations  correlations 

Vascular  plants 

Artemisia  arctica* 

Chrysanthemum  integn/ohum 
Draba  alpina 
Dryas  inlegnfolia 
Eutrema  edwardsii 
Lesquerella  arctica 
Minuartia  arctica  * 

Papaver  lapponicum  • 

Saxi/raga  oppositifoha* 

Bryophytes 

Aulacomnium  turgid  urn* 

Brvum  stenolnchum 
Dicranum  sp.  * 

Leptobryum  pyriforme* 

Pohlia  sp.  • 

Polytrichastrum  alpinum 
Tetraplodon  mnioides 

Lichens 

Alectoria  nigricans 
Cetraria  islandica 
Cornicularia  diverge  ns 
Lecanora  epibryon 
Lecidea  vernalis 
Peltigera  spuria 


Table  28.  Plants  correlated  with  goose  feces 
(GOOSE).  Starred  (*)  entries  are  correlated  at  the  0.001 
level;  others  are  correlated  at  the  0.05  level. 

Positive  Negative 

correlations  correlations 

Vascular  plants 

Carex  subspat hacea* 

Equisetum  variegatum* 

Bryophytes 

Catascopium  nigritum* 

Cinclidium  arcticum 

gustifolium  and  Dupontia  ftsheri.  This  was  also 
noted  by  Batzli  and  Jung  (1980)  at  Atkasook, 
Alaska.  The  correlation  with  Salix  arctica  is  curi¬ 
ous,  considering  Batzli  and  Jung’s  data  suggesting 
an  avoidance  of  willows.  Collared  lemming  sign 
(Table  26)  is  concentrated  in  snow  accumulation 
areas,  particularly  in  the  Cassiope  band.  Ptarmi¬ 
gan  (Table  27)  have  a  distinct  correlation  with  veg¬ 
etation  associated  with  bird  mounds  and  dry  sites, 
probably  due  to  the  early  spring  activities  when 
the  males  occupy  elevated  sites  for  their  mating 
rituals.  Considerable  goose  sign  (Table  28)  is  asso- 
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Table  29.  Plants  correlated  with  arctic  ground 
squirrels  (SQRRL).  Starred  (*)  entries  are  correlated  at  the 
0.001  level;  others  are  correlated  at  the  0.05  level. 


Table  30.  Plants  correlated  with  caribou  feces 
(CARFECE).  Starred  (*)  entries  are  correlated  at  the  0.001 
level;  others  are  correlated  at  the  0.05  level. 


Positive 

correlations 


Negative 

correlations 


Positive  Negati  ve 

correlations  correlations 


Vascular  plants  Vascular  plant 

Androsace  chamaejasme*  Eriophorum  angustifolium 

A  ndrosace  septentrionalis 

Armeria  maritima 

Artemisia  borealis 

Artemisia  glomerata 

Bromus  pumpellianus 

Elvmus  a  re  nanus* 

Luzula  confusa 
Pedicularis  capitata 
Poa  alpigena 
Poa  glauca 
Polemonium  boreale 
Polygonum  viviparum 
PotentUla  uniflora 
Ranunculus  pedatifidus 
Salix  ovalifolia 
Saxifraga  hieracifolia 
Taraxacum  ceratophorum 

Bryophytes 

Bryum  arcticum 
Cemtodon  purpureus 
Funaria  arctica 

Lichen 

Hypogymnia  subobscura* 


ciated  with  Carex  subspathacea  and  reflects  the 
heavy  use  of  the  wet  saline  meadows  by  migrating 
flocks  of  black  brant  during  early  spring  (Berg¬ 
man  et  al.  1977).  The  plants  associated  with  squir¬ 
rels  and  ptarmigan  (Tables  27  and  29)  are  mainly 
dicotyledons  and  grasses  that  respond  to  the  in¬ 
creased  supply  of  nutrients  from  these  animals. 

The  correlations  between  caribou  feces  and  dry 
tundra  species  (Table  30)  should  be  evaluated  cau¬ 
tiously.  Although  White  and  Trudell  (1980)  docu¬ 
mented  heavy  use  of  dry,  exposed  sites  by  caribou 
in  winter,  the  abundance  of  caribou  feces  in  dry 
sites  at  Prudhoe  Bay  is  probably  at  least  partly  a 
function  of  slower  decay  rates  in  dry  areas.  The 
negative  correlation  between  caribou  feces  and 
three  main  taxa  of  wet  Carex  aquatilis,  Drepano- 
cladus  brevifolius  graminoid  meadows  may  be  due 
to  more  rapid  decomposition  of  feces  in  wet  areas, 
although  White  (White  et  al.  1975,  White  and  Tru¬ 
dell  1980)  noted  that  caribou  avoid  wet  areas,  pos¬ 
sibly  due  both  to  the  lower  food  value  of  Carex 
aquatilis  compared  to  shrubs  and  Eriophorum  and 
to  high  insect  levels  in  these  areas.  A  proper  as¬ 
sessment  of  use  by  caribou  and  other  animals 
should  be  based  on  a  multiple  factor  index  such  as 
that  used  by  White  and  Trudell  (1980,  Table  I). 


Vascular  plants 

Artemisia  arctica * 

Carex  nusandra  * 

Carex  rupextns * 
Chrysanthemum  integrifolium  * 
Draba  alpina 
Dryas  integrifolia* 

Eriophorum  vagina  turn 
Eutrema  edwardsii 
Luzula  arctica 
Mmuartia  arctica 
Papaver  lapponicum  * 

Poa  arctica 

Saxifraga  oppositifolia 

Bryophytes 

Radula  prolifera 
Aulacomnium  turgidum * 
Bryum  stenotrichum 
Cirriphylum  cirrosurr 
Distichium  inclinatum 
Ditrichum  flexicaule 
Encalpyta  alpina 
Leptobryum  pyriforme 
Pohlia  sp. 

Polytrichastrum  alpinum 
Tetraplodon  mnioides  * 

Lichens 

Alectoria  nigricans * 

Alectoria  ochroleuca 
Caloplaca  sp.* 

Cetraria  island  tea  * 

Cetraria  tilesii 
Cladonia  gracilis 
Cornicularia  diverge  ns 
Hypogymnia  subobscura * 
Lecanora  epibryon 
Lecidea  ramulosa 
Lecidea  vernal  is* 

Ochrolechia  frigida 
Pertusaria  sp. 

Physconia  muscigena 
Thamnolia  subutiformis 


SUMMARY 

This  chapter  treats  several  microscale  aspects  of 
the  Prudhoe  Bay  vegetation.  Vegetation  commun¬ 
ities  are  described  along  the  following  gradients: 
1)  site  moisture,  2)  snow,  3)  cryoturbation,  4)  ani¬ 
mal  activity,  5)  coastal  disturbances,  6)  sand  dunes 
and  7)  fluvial  disturbance.  Maps  from  the  Prud¬ 
hoe  Bay  geobotanical  atlas  (Walker  et  al.  1980)  are 
analyzed.  The  results  show  that  45*70  of  the 
140-km}  area  is  water-covered.  About  43%  is  wet 
tundra,  19%  is  moist  tundra,  and  less  than  1%  is 


Vascular  plants 

Carex  aquatilis 
Pedicularis  \udettca 

Bryophyte 

Drepanocladus  brevifolius 
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Figure  43.  Dendrogram  of  92  vegetation  study  plots.  Clustering  is  performed  on  the  basis  of  Sorenson 's  coefficient 
of  similarity:  C  -  2w/(a  +  b),  where  a  is  the  sum  of  the  cover  values  of  the  plants  in  one  stand,  b  is  the  similar  sum  for  the 
second  stand,  and  w  is  the  sum  of  the  cover  values  for  species  that  occur  in  both  stands.  The  Y  axis  represents  the  level  of 
similarity  between  plots  or  clusters  of  plots.  The  shaded  areas  represent  clusters  that  are  relevant  to  the  moisture  gradient. 


Table  31.  Number  of  taxa  correlated 
with  microscale  variables. 


Variable 

Positive 

correlations 

Negative 

correlations 

Total 

Moisture  gradient 

MOISREG 

16 

28 

44 

SMOIS77 

17 

9 

26 

HUMMOCK 

55 

6 

61 

SLOPE 

41 

5 

46 

AVH20 

31 

2 

33 

ORGMAT 

25 

15 

40 

Soil  nutrients 

NH4 

4 

3 

7 

N03 

19 

2 

21 

P 

27 

9 

36 

K 

16 

4 

20 

Snow  gradient 

SNOWREG 

23 

13 

36 

Cryoturbation  gradient 

CRYOREG  37 

5 

42“ 

Animals 

BRWNl.EM 

7 

0 

7 

COLL  LEM 

23 

0 

23 

PTARMIG 

22 

0 

22 

GEESE 

4 

0 

4 

SQRRl 

22 

1 

23 

C A REECE 

39 

3 

42 

dry  tundra.  Disturbed  tundra,  including  roads  and 
pads,  covered  15%  of  the  mapped  areas  in  1973. 
There  are  more  lakes,  strangmoor  and  pingos  in 
the  western  portion  of  the  oilfield  and  more  low- 
centered  polygons  in  the  eastern  portion. 

Data  from  92  study  plots  are  used  to  examine 
relations  among  microenvironmental  variables 
and  species  cover  along  the  moisture,  snow,  cryo- 
turbation  and  animal  activity  gradients.  Correla¬ 
tion  analysis  shows  that  soil  moisture  correlates 
with  nearly  all  the  measured  soil  parameters. 

The  number  of  taxa  correlated  with  the  various 
environmental  variables  (Table  31)  gives  a  good 
impression  of  the  relative  importance  of  the  varia¬ 
bles  within  the  region.  Factors  related  to  the  mois¬ 
ture  gradient  exert  primary  control  over  the  vege¬ 


tation,  especially  on  the  taxa  that  are  dominant  in 
the  landscape.  The  moisture  gradients,  in  turn,  are 
strongly  related  to  small  changes  in  elevation  asso¬ 
ciated  with  patterned  ground.  Hummo<  k  size  is  a 
particularly  important  variable.  Although  it  re¬ 
ceived  relatively  little  attention  in  this  study,  it 
correlates  with  61  plant  taxa. 

A  dendrogram  of  the  92  study  plots  (Fig.  43)  re¬ 
emphasizes  the  importance  of  the  moisture  gra¬ 
dient  within  the  Prudhoe  Bay  landscape.  The  ma¬ 
jor  clusters  clearly  reflect  the  categories  of  dry, 
moist,  wet  and  aquatic  tundras.  Nieland  and  Hok 
(1975)  did  the  first  vegetation  analysis  in  the  Prud¬ 
hoe  Bay  region.  Their  one-dimensional  species 
ordination  also  reflected  the  importance  of  the 
moisture  gradient. 

Among  the  soil  nutrients,  phosphorus  is  corre¬ 
lated  to  the  most  species  (36).  Thirty-six  taxa  are 
correlated  with  snow  depth  and  42  with  cryoturba- 
tion. 

The  correlations  with  animal  sign  are  potential¬ 
ly  useful  but  need  to  be  interpreted  cautiously.  In 
some  cases,  particularly  for  ptarmigan,  brown 
lemmings  and  ground  squirrels,  the  correlations 
are  likely  due  to  fertilization  and/or  food  prefer¬ 
ence.  In  other  cases,  however,  the  relationship  of 
an  animal  with  a  particular  plant  is  a  function  of 
similar  habitat  requirements  for  both  species  and 
does  not  necessarily  reflect  interaction  between  the 
plant  and  the  animal.  In  the  case  of  caribou  the 
correlation  partially  reflects  a  site  characteristic 
that  preserves  the  animal  sign. 

These  results  tend  to  support  the  recent  investi¬ 
gations  in  the  Arctic  that  favor  a  community  ap¬ 
proach  to  studying  the  vegetation.  The  ruderal  na¬ 
ture  of  arctic  vegetation  described  by  Griggs 
(1934)  does  not  appear  to  be  a  major  obstacle  to 
such  an  approach.  Cantlon  (1961)  suggested  that 
the  apparent  ruderal  character  of  arctic  species 
may  be  due  in  part  to  the  confusion  caused  by 
many  small,  closely  spaced  communities.  This  is 
particularly  true  in  the  patterned  ground  complex¬ 
es  of  the  Prudhoe  Bay  region. 


CHAPTER  4.  MESOSCALE  GRADIENTS 


Cantlon  (1961)  considered  two  main  types  of 
mesoscale  relationships.  The  first  includes  drain¬ 
age,  snow  and  other  gradients  associated  with 
such  features  as  hills,  river  drainages,  alluvial  fans 
and  moraines.  At  Prudhoe  Bay  mesoscale  relief 
gradients  are  found  in  association  with  streams 
and  pingos.  The  changes  in  soil  characteristics  due 
to  mesoscale  relief  are  due  mostly  to  the  moisture 
gradient,  which  was  discussed  in  the  preceding 
chapter.  The  second  type  of  mesoscale  relation¬ 
ship  is  related  to  changes  in  parent  material  caused 
by  glacial,  glacio-fluvial,  eolian  and  marine 
events.  These  changes  affect  a  wide  variety  of  site 
factors,  such  as  the  amount  of  carbonates,  the 
drainage  characteristics  of  the  soil,  and  frost- 
induced  phenomena. 

This  chapter  deals  almost  exclusively  with 
parent-material  changes  related  to  loess  deposited 
from  the  Sagavanirktok  River.  The  prevailing 
winds  from  the  east-northeast  transport  the  vast 
majority  of  the  loess.  The  deposits  are  concentrat¬ 
ed  in  areas  south  of  a  line  drawn  west-southwest 
from  the  delta  of  the  Sagavanirktok  River  (Fig. 
44).  There  is  a  large  area  near  the  coast  west  of 
Prudhoe  Bay  that  is  relatively  unaffected  by  loess. 
The  loess  decreases  downwind  from  the  Sagavan¬ 
irktok  River,  and  a  suite  of  soil  parameters,  in¬ 
cluding  percentage  of  organic  matter,  pH,  soil 
particle  size,  soil  nutrients  and  water-holding  cap¬ 
acity,  are  consequently  affected,  sometimes  in 
complex  ways.  Parkinson  (1978)  first  documented 
soil  changes  related  to  the  loess  gradient.  He 
showed  an  inverse  linear  relationship  between 
CaCOj  equivalence  and  the  percentage  of  organic 
carbon. 

The  objectives  here  are  to  describe  the  major  in¬ 
fluences  of  loess  on  the  plant  environment  and  to 


correlate  the  plant  taxa  with  the  various  substrate 
gradients. 


METHODS 

The  substrate  effects  of  loess  were  studied  in 
two  ways.  The  first  was  to  examine  15  plots  in 
roughly  equivalent  wet  tundra  microsites  along  the 
loess  gradient  and  outside  the  loess  region  (Table 
32).  Nine  of  the  plots  lay  downwind  from  the  Sag¬ 
avanirktok  River,  and  six  were  north  of  the  area 
of  loess  deposition.  All  of  the  plots  were  in  wet 
tundra  areas  (Stand  Types  Ml,  M2  and  M4),  in¬ 
cluding  low-centered  polygons,  strangmoor  and 
wet  lake  margins.  The  soils  all  had  deep  organic 
layers  and  were  generally  hemic,  except  in  the 
Type  M4  plots,  which  had  fibric  organic  materi¬ 
als.  Regression  analysis  was  used  to  examine  the 
values  of  several  soil  parameters  as  a  function  of 
distance  from  the  Sagavanirktok  River  measured 
in  the  direction  of  the  prevailing  wind. 

The  second  portion  of  the  substrate  analysis  was 
to  examine  the  data  from  all  93  study  plots  and  to 
produce  scattergrams  for  the  soil  variables  as 
functions  of  soil  pH.  This  was  done  to  portray 
variations  in  the  environment  between  the  major 
study  sites  (Fig.  34).  The  method  of  analysis  was 
the  same  as  that  used  for  the  microscale  variables 
discussed  in  Chapter  3.  Pearson’s  product  mo¬ 
ment  correlation  coefficients  were  calculated  be¬ 
tween  each  species  and  each  environmental  vari¬ 
able  related  to  the  loess  gradient.  The  major  varia¬ 
bles  discussed  here  are  particle  size,  carbonates, 
pH,  calcium,  magnesium  and  distance  from  the 
Sagavanirktok  River. 
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Figure  44.  Areas  of  current  loess  fall  west  of  the  Sagavanirktok  River.  Soil  pH  values  are 
shown:  mean  pH  ±  l  S.E.  ( number  of  samples ).  Loess  deposits  are  concentrated  south  of  a  line  drawn 
S  75  °W  from  the  delta  of  the  Sagavanirktok  River.  A  reas  south  of  this  line  and  east  of  the  Kuparuk  are 
alkaline.  West  of  the  Kuparuk  River  wet  areas  tend  to  be  acidic  but  pH  values  are  still  considerably 
higher  than  north  of  the  loess  line.  Wet  areas  north  of  the  line  are  consistently  acidic  throughout  the 
region  with  the  possible  exception  of  areas  near  the  dunes  in  the  della  of  the  Kuparuk  River.  Sites  with 
alkaline  soils  north  of  this  loess  line  include  pingos,  frost  boils,  dune  and  beach  sand,  and  river  allu- 


Table  32.  Soil  parameters  for  15  wet  tundra  plots.  SAGDIS  refers  to  the  distance  of  the  study  plot  rrom  the  Sagavanirktok 
River  measured  along  the  N  75  °E  wind  vector. 


Plot  / 'Location 


Wet  alkaline  tundra  Wet  acidic  tundra 


040A 

IBP 

Q40B 

Put  R. 

050A 

IBP 

0508 

Put  R. 

1203 

Dunes 

150! 

D.S.  2 

1503 

D.S.  2 

1511 

D.S.  2 

1516 
D.S.  2 

1304 

Coast 

1308 

Coast 

1404 

Pad  F 

1407 

Pad  F 

1413 

Pad  F 

1414 

Pad  F 

SAGDIS  (km) 

13.2 

20.2 

13.2 

20.2 

0.3 

9.3 

9.3 

9.3 

9.3 

SAND  (%) 

8.3 

6.4 

6.2 

6.2 

32.8 

22.9 

— 

17.6 

30.5 

48.7 

91.0 

14.0 

_ 

— 

_ 

SILT  (“70) 

72.7 

70.9 

75.8 

70.8 

53.7 

62.8 

— 

64.8 

55.0 

18.2 

4.2 

63.9 

_ 

— 

_ 

CLAY  <%) 

19.0 

22.7 

18.0 

23.0 

13.5 

14.3 

— 

17.6 

14.5 

33.1 

4.8 

22.1 

— 

— 

_ 

ORGMAT  (°7o) 

31.9 

41.1 

32.3 

42.7 

18.1 

27.3 

38.6 

17.7 

14.9 

70.3 

65.8 

59.2 

61.1 

60.7 

42.7 

BDEN  (g  cm  ') 

0.24 

0.33 

0.16 

0.15 

0.89 

0.38 

0.31 

0.51 

0.44 

0.31 

0.12 

0.22 

0.22 

0.14 

0.22 

SMOIS  <%) 

274 

198 

402 

417 

51 

171 

207 

122 

136 

166 

577 

295 

271 

469 

344 

FLDCAP  ("Vo) 

83.3 

88.9 

76.9 

103.3 

53.2 

56.4 

77.5 

46.8 

30.9 

106.8 

137.5 

103.4 

109.2 

124.5 

99.8 

WILTPT  {%) 

64.3 

84.2 

74.4 

95.8 

37.6 

44.1 

62.0 

30.7 

24.9 

92.8 

118.5 

78.8 

93.1 

111.1 

79.5 

AVH20 

19.0 

4.7 

2.5 

7.5 

15.6 

12.3 

15.5 

16.1 

6.0 

14.0 

19.0 

24.6 

16.1 

13.4 

20.3 

HYGMOIS  (%) 

5.1 

6.3 

3.7 

5.6 

1.9 

4.3 

6.5 

3.3 

2.5 

8.4 

10.4 

8.5 

7.9 

8.3 

5.8 

H20ABSN  <%) 

247.4 

289.2 

269.1 

323.9 

172.4 

189.7 

202.8 

105.3 

105.7 

280.0 

404.2 

310.1 

295.4 

247.3 

201.3 

C03  (Wo) 

21.7 

3.3 

20.8 

6.0 

24.0 

17.4 

15.1 

20.7 

23.6 

0.6 

0.8 

0.6 

0.1 

0.8 

1.3 

PH 

7.4 

7.0 

7.4 

7.1 

7.6 

7.4 

7.5 

7.6 

7.6 

5.3 

6.3 

5.4 

5.4 

5.7 

6.4 

NH4  (ppm) 

15.8 

11.8 

— 

24.2 

19.6 

13.5 

17.5 

6.6 

7.2 

37.0 

17.4 

16.1 

13.1 

31.9 

10.7 

N03  (ppm) 

13.5 

18.6 

— 

20.4 

7.2 

10.5 

12.0 

10.3 

11.2 

10.2 

16.8 

12.7 

13.3 

16.3 

13.5 

P  (ppm) 

13.0 

16.0 

— 

14.0 

10.0 

ii.O 

12.0 

10.0 

10.0 

4.0 

1.0 

3.0 

2.0 

4.0 

2.0 

K  (ppm) 

448 

485 

— 

491 

51 

258 

212 

349 

386 

411 

578 

221 

195 

220 

172 

CA  (ppm) 

8470 

7700 

— 

5476 

1910 

6325 

6490 

6353 

4699 

3456 

6336 

4366 

5199 

4736 

5550 

MG  (ppm) 

105 

355 

— 

385 

118 

126 

377 

60 

95 

883 

1132 

255 

311 

326 

265 

THAW  (cm) 

31 

36 

30 

34 

51 

35 

31 

40 

32 

25 

19 

27 

27 

30 

29 

RESULTS  AND  DISCUSSION 


Effects  of  loess  on  the  substrate 
characteristics  of  wet  tundra  downwind 
from  the  Sagavanirktok  River 

Organic  matter 

The  results  of  the  regression  analysis  of  the  soil 
variables  versus  distance  from  the  river  are  in 
Table  33.  The  most  direct  effect  of  loess  is  the  di¬ 
lution  of  organic  matter  in  the  peat  with  a  conse¬ 
quent  increase  in  organic  percentages  toward  the 
west  (Fig.  45).  Some  wet  soils  in  the  eastern  part  of 
the  region  are  high  enough  in  mineral  material 
that  they  fail  to  qualify  as  histosols  according  to 
the  criteria  of  the  United  States  soil  taxonomy 
(Parkinson  1978).  Wet  soils  in  the  western  and 
northern  parts  of  the  region  are  relatively  high  in 
organic  matter.  In  this  small  sample  of  wet  tundra 
si'es,  the  organic  content  varies  from  18%  near 
the  Sagavanirktok  River  to  43%  in  the  vicinity  of 
Angel  Pingo  (Fig.  34).  Outside  the  area  of  loess  in¬ 
fluence  the  organic  content  is  considerably  higher, 
with  a  maximum  of  70%  near  the  coast.  Values  in 
the  Pad  F  vicinity  are  intermediate  between  values 
at  the  coast  and  values  to  the  south,  indicating,  as 
expected,  that  there  is  some  fallout  of  mineral  ma¬ 
terials  north  of  the  main  area  of  loess  deposition. 


Table  33.  Coefficients  for  linear  regression 
equations  for  selected  soil  variables  as 
functions  of  the  distance  from  the  Saga¬ 
vanirktok  River.  The  data  are  for  the  wet  sites  on¬ 
ly.  R  is  Pearson's  product  moment  correlation  coeffi¬ 
cient,  a  is  the  Y  intercept,  ft  is  the  slope,  and  S.K.  is 
the  standard  error  of  Y. 


R 

a 

b 

S.l. 

SAND 

-0.856 

34.0 

-1.48 

3.98 

SILT 

0.762 

54.4 

0.96 

2.90 

CLAY 

0.921 

11.7 

0.52 

1.29 

ORGMAT 

0.762 

14.2 

1.31 

3.52 

BDEN 

-0.812 

0  7 

-0.03 

0.075 

SMOIS77 

0.714 

52.7 

14.4 

41.4 

FLDCAP 

0.730 

36.8 

2.74 

7.69 

WILTPT 

0.806 

20.0 

3.24 

8.24 

AVH20 

-0.516 

16.8 

0.50 

1.98 

HYGMOIS 

0.710 

2.2 

0.19 

0.55 

H20ABSN 

0.732 

104.8 

9.22 

25.77 

C03 

-0.804 

28.4 

-0.99 

2.51 

PH 

-0.880 

7.8 

-0.03 

0.07 

NH4 

0.127 

13.2 

0.12 

2.13 

N03 

0.968 

5.5 

0.66 

1.57 

P 

0.866 

8.7 

0.29 

0.78 

K 

0.887 

96.1 

21.4 

55.8 

CA 

0.660 

3624 

202.2 

708.7 

MG 

0.620 

49.1 

13.5 

50.2 

THAW 

-0.589 

42.9 

-0.63 

2.2 

0  2  4  6  8  10  12  14  16  18  20 

Distance  From  The  Sagavanirktok  River  (km) 

Along  The  N75‘E  Wind  Vector 

Figure  45.  Soil  organic  matter  downwind  from  the  Sagavanirktok  River. 
The  data  are  from  nine  equivalent  wet  tundra  plots  within  the  main  area  of  loess  de¬ 
position. 


o -  Wilting  Point  Y  =  3  24X*20  0 

R-0  806.SE  =8  24% 

□ - Hygroscopic  Moisture*  10  Y=0I9X*2  2 

R  ; 0  7I0.SE  - 0  55% 

A - Water  Absorption  k  10  1  Y-9  22X«I04  8 


Along  The  N75#E  Wind  Vector 

Figure  46.  Soil  water  retention  downwind  from  the  Sagavanirktok  River. 
The  data  are  from  nine  equivalent  wet  tundra  plots  within  the  main  area  of  loess  de¬ 
position. 


that  is,  in  areas  not  directly  downwind  from  the 
Sagavanirktok  River. 

The  changes  in  the  percentage  of  organic  matter 
affect  a  number  of  other  factors.  The  bulk  densi¬ 
ties  of  wet  soils  decrease  downwind  because  they 
have  less  of  the  heavier  mineral  materials;  the 
water  retention  of  the  soil  generally  improves  as 
indicated  by  the  scattergrams  for  wilting  point, 
hygroscopic  moisture  and  water  absorption  (Fig. 


46).  Bulk  densities  in  wet  sites  near  the  Sagavan¬ 
irktok  dunes  are  quite  high.  A  value  of  0.89  g  cm"' 
was  recorded  in  a  low-centered  polygon  immedi¬ 
ately  west  of  the  dunes,  but  values  drop  off  quick¬ 
ly  towards  the  west,  with  between  0.31  and  0.51  g 
cm  1  at  Drill  Site  2.  In  the  wet  acidic  tundra  areas, 
bulk  densities  vary  between  0.12  and  0.31  g  cm"’ 
(Table  32). 
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Soil  pH 

The  loess  also  has  a  major  impact  on  soil  pH  be¬ 
cause  of  its  high  carbonate  content.  Wet  tundra  in 
most  arctic  regions  is  characteristically  acidic  be¬ 
cause  soluble  bases  leach  from  the  soil  and  organic 
acids  accumulate.  In  areas  at  Prudhoe  Bay  with 
current  loess  fall,  the  soils  remain  basic  because  of 
the  continual  deposition  of  wind-blown,  carbon¬ 
ate-rich  silts.  Soil  pH  values  as  high  as  8.4  have 
been  recorded  in  dry  sands  at  the  Sagavanirktok 
River  dunes.  The  pH  in  a  nearby  wet  site  was  7.6. 
Westward,  values  decrease  to  about  7.0  in  the  vi¬ 
cinity  of  Angel  Pingo,  20  km  from  the  river. 

Soils  outside  the  area  of  current  loess  fall  are 
typically  more  acidic.  A  line  drawn  from  the 
mouth  of  the  Sagavanirktok  River  in  the  direction 
of  the  main  summer  winds  fairly  accurately  di¬ 
vides  the  areas  of  wet  alkaline  and  wet  acidic  tun¬ 
dras  east  of  the  Kuparuk  River  (Fig.  44).  Figure  48 
shows  the  decrease  in  carbonates  and  pH  along 
this  line.  It  is  likely  that  these  are  not  linear  rela¬ 
tionships,  but  there  are  not  sufficient  data  to  justi¬ 
fy  using  an  alternative  equation.  North  of  the 
loess  area,  wet  nonriparian  tundra  is  consistently 
acidic  (Fig.  44,  Table  32).  A  soil  pH  of  5.0  was 
measured  near  the  West  Dock.  The  lower  values 
are  due  to  higher  organic  content  and  especially  to 
lower  carbonate  concentration. 
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Figure  48.  Carbonate  equivalence  and  soil  pH  downwind  from  the  Sagavan¬ 
irktok  River.  The  data  are  from  nine  equivalent  wet  tundra  sites  within  the  main 
area  of  loess  deposition. 


Bulk  density,  in  turn,  has  an  effect  on  the  depth 
of  thaw  (Fig.  47).  Near  the  dunes,  thaw  in  wet  sites 
can  exceed  50  cm,  whereas  at  Pad  F  and  the  coast, 
thaw  did  not  exceed  30  cm  in  similar  sites.  De¬ 
creased  thaw  at  the  coast,  however,  is  also  partial¬ 
ly  due  to  lower  temperatures.  The  annual  sum  of 
thaw  degree-days  at  West  Dock  is  only  about  half 
that  in  most  of  the  mapped  region  (Table  1). 


Bulk  Density  (g  cm'3) 


Figure  47.  Thaw  depth  vs  soil  bulk  den¬ 
sity  for  15  wet  tundra  sites. 


Figure  49.  Percentages  of  sand \  silt  and  clay  downwind  from  the  Saga - 
vanirktok  River.  The  data  are  from  eight  equivalent  wet  tundra  plots  within 
the  main  area  of  loess  deposition. 
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Figure  50.  Concentrations  of  nitrate-nitrogen,  phosphorus  and  potassium 
downwind  from  the  Sagavanirktok  River.  The  data  are  from  eight  equivalent 
wet  tundra  plots  within  the  main  area  of  loess  deposition. 


It  appears  that  soil  pH  values  are  high  (at  least 
in  upland  microsites)  much  farther  downwind 
than  previously  suspected.  Soils  in  moist  upland 
areas  near  the  Ugnuravik  River,  over  60  km  down¬ 
wind  from  the  Sagavanirktok  River,  have  pHs 
near  7.*  Soils  are  alkaline  along  all  the  streams 
and  rivers  that  have  alluvium  eroded  from  calcare¬ 
ous  Gubik  materials. 


•Personal  communication  with  K.  liverett,  The  Ohio  State 
University,  1981. 


Soil  particle  size 

The  particle  sizes  of  the  fraction  of  the  soil  less 
than  2  mm  also  change  with  distance  from  the 
river  (Fig.  49).  The  percentage  of  sand  drops  from 
over  30%  near  the  dunes  to  less  than  10%  in  the 
Angel  Pingo  vicinity.  The  sand  percentages  are 
also  high  at  the  West  Dock  site  because  of  wind¬ 
blown  beach  sand.  Bilgin  (1975)  and  Parkinson 
(1978)  also  found  high  sand  percentages  in  wet 
areas  along  the  Kuparuk  River  below  the  highest 


Table  34.  Significant  correlations  between  soil  nutrients 
and  other  environmental  variables,  Entries  are  listed  in  order 
of  highest  significance  and  then  highest  K  value.  Numbers  in  paren¬ 
theses  are  Pearson's  K.  Starred  (*)  values  are  correlated  at  the  0.01 
level;  others  are  correlated  at  the  0.05  level. 

NH4  H20DPTH  (0.4990*).  SMOIS77  (0.3695*1.  OKGMA!  (0.1594*1. 

PH  (-0.3521*).  C  l  AY  (0.3931).  WDISI  (  0.3003).  <  RYOKI  t. 
(-0.2481),  MCi  (0.2394).  THAW77  (-0.2212),  SAC. IMS  (0  2088). 

C03  (-0.2071) 

NO.)  CA  (0.606)  *).  MCi  (5299*).  SAGDIS  (0  4649’).  AVH2()  <0  4492*1. 
ORCiMAT  (0  3944").  CO)  (-0.3610).  PH  (  ().2XXX|.  I  HAW  77 
(-0.2699),  FLICCOV  (0.2374) 

P  K  (0.4601*),  WDIST  (0.3958*).  PH  (0.3753*),  AVH20  (-0.3552*), 

TEMPREG  (0.3466*),  SAGDIS  (-0.3464*),  CA  (0.3276).  SOILCOV 
(-0.3021),  MG  (-0.2564),  SILT  (0.3236),  SMOIS77  (0.2486),  C03 
(0.2225),  SLOPE  (0.2073),  ORGMAT  (-0.2065),  ERECDED 
(-0.2032) 

K  CA  (0.4672*),  CRYOREG  (-0.4640*),  P  (0.4601*),  THAW77 

(-0.2998),  SOILCOV  (-0.3010),  MG  (0.2764),  BRYOCOV  (0.2662), 
ORGMAT  (0.2609),  AVH20  (-0.2329),  PROSDED  (0.1909) 

CA  N03  (0.6061*),  AVH20  (0.5488*).  ORGMAT  (0.5376*),  K 

(0.4672*),  THAW77  (-0.4648*),  MG  (0.4636*),  SAGDIS  (0.3941*), 
CRYOREG  (-0.3528*),  CO)  (-0.3555*),  FLICCOV  (0.3214),  P 
(0.3276),  SOILCOV  (-0.3223),  SMOIS  (0.2913),  SILT  (0.3553),  PH 
(-0.2580),  PROSDED  (0.2451),  BRYOCOV  (0.2234),  SQR’ 

(-0.2140) 

MG  SAGDIS  (0.6871*),  ORGMAT  (0.6870*),  PH  (-0.6176*),  WDIST 
(-0.6097*),  C03  (-0.5825*),  AVH20  (0.5536*),  N03  (0.5295*),  CA 
(0.4636*),  CLAY  (0  4469*),  TEMPREG  (-0.4395*),  SILT 
(-0.4378*).  SMOIS77  (0.4287*),  THAW77  (-0.3842*),  K  (0.2764),  P 
(-0.2564),  NH4  (0.2394),  PROSDED  (0.1902)  _ 


terraces.  Silt  and  day  have  corresponding  increas-  control,  as  indicated  by  the  highly  significant  cor¬ 
es  toward  the  west.  relations  with  water  depth,  soil  moisture  and  or¬ 

ganic  matter  (Table  34). 

Nutrients  Nitrates  show  increased  concentrations  toward 

It  is  assumed  here  that  the  higher  sand  and  low-  the  west  (Fig.  52)  that  appear  to  be  primarily  a 

er  organic  content  tends  to  lower  the  cation  ex-  function  of  higher  organic  matter,  particularly  in 

change  capacities  in  the  eastern  part  of  the  region,  the  more  well-drained  sites,  as  indicated  by  the 

which  results  in  generally  lower  nutrient  values.  correlations  with  available  water  and  organic  mat  - 

This  is  somewhat  counteracted  by  the  lower  pH  ter  (Table  34).  The  highest  nitrate  values  generally 

values  in  the  west,  which  tend  to  reduce  the  base  occur  in  the  drier  organic  soils  with  pH  values  in 

saturation  levels.  Overall,  there  is  a  general  in-  the  range  from  6.2  to  7.0. 

crease  in  nitrogen,  phosphorus  and  potassium  Phosphorus  shows  a  strong  regional  pattern, 

toward  the  west  (Fig.  50).  Since  these  are  the  limit-  with  increased  values  toward  the  west  (Fig.  53)  but 

ing  nutrients  in  most  tundra  environments,  these  not  towards  the  north,  where  the  soils  are  appar- 

differences  are  likely  to  have  important  effects  on  ently  excessively  acidic.  At  low  pH  (less  than  about 

the  vegetation.  Several  of  the  measured  nutrients  6)  phosphorus  forms  insoluble  compounds  that 

have  distinct  regional  patterns  that  can  be  exam-  are  a  result  of  the  increased  activity  of  iron,  alumi- 

ined  further  in  scattergrams  of  soil  pH  versus  nu-  num  and  manganese,  and  at  pHs  above  7  phos- 

trient  concentrations  for  all  the  study  plots  and  by  phates  react  with  calcium  and  calcium  carbonates 

correlating  the  nutrients  and  the  other  environ-  to  form  complex  insoluble  calcium  phosphates 

mental  variables  (Table  34).  (Brady  1974).  Phosphorus  shows  highly  signifi- 

Ammonium  does  not  show  distinct  regional  pat-  cant  correlations  with  soil  pH,  distance  from  the 

terns  of  concentration  (Fig.  51).  The  moisture  coast,  and  distance  from  the  Sagavanirktok  River 

status  of  the  microsite  appears  to  be  the  overriding  (Table  34).  The  correlations  with  available  water, 
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Figure  51.  Soil  pH  vs  ammonium  concentration.  The 
data  points  are  from  92  permanent  study  plots.  No  distinct  re¬ 
gional  patterns  are  apparent  from  these  data. 


Figure  52.  Soil  pH  vs  nitrate  concentration.  Weak  region¬ 
al  patterns  permit  organizing  the  data  into  geographical  clus¬ 
ters. 


soil  moisture,  organic  matter  and  slope  point  to 
the  equally  important  role  of  microscale  factors 
for  this  nutrient. 

Potassium  values  tend  to  increase  toward  the 
west,  which  is  probably  a  function  of  the  higher 
exchange  capacity  of  these  finer  soils.  Sandy  soils 
near  the  Sagavanirktok  and  Kuparuk  rivers  are  ex¬ 
ceptionally  low  in  potassium  (Fig.  54).  The  low- 


pH  soils  at  Pad  F  and  the  coast  do  not  show 
significant  correlations  with  available  potassium. 
However,  the  two  sites  do  show  distinct  clusters; 
the  coastal  site  has  higher  potassium  values  than 
Pad  F.  Potassium  shows  rather  weak  correlations 
with  mesoscale  factors  (Table  34).  Microscale  fac¬ 
tors  appear  to  be  more  important.  The  negative 
correlations  with  frost  stirring  and  cover  of  bare 
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Figure  53.  Soil  pH  vs  phosphorus  concentration.  A  weak 
correlation  exists  between  the  variables  within  the  alkaline 
area.  Note  the  very  low  phosphorus  levels  in  the  sandy  soils 
near  the  sand  dunes  and  the  Kuparuk  River  and  also  in  the 
acidic  soil  at  Pad  F  and  the  coast. 
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Figure  54.  Soil  pH  vs  potassium  concentration.  The  de¬ 
finite  regional  clusters  are  mainly  a  function  of  distance  from 
the  Sagavanirktok  River. 


soil,  and  the  positive  correlations  with  bryophyte 
cover  and  prostrate  dead  vegetation  suggest  that 
vegetative  cover  and  potassium  levels  are  linked. 

Calcium  is  one  of  the  most  easily  leached  cat¬ 
ions.  As  a  result  the  values  for  this  cation  are  quite 
low  in  the  sandy  soils  near  the  rivers.  Calcium  in¬ 


creases  markedly  downwind  from  the  Sagavanirk¬ 
tok  River  in  response  to  the  higher  exchange  cap¬ 
acity  associated  with  more  organic  soils  with  finer 
mineral  fractions  (Fig.  55  and  Table  34).  The  re¬ 
sult  is  an  interesting  situation  in  which  there  is  an 
increase  in  calcium  with  a  corresponding  decrease 
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Figure  55.  Soil  pH  vs  calcium  concentration.  Distinct 
clusters  represent  the  major  study  sites. 
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Figure  56.  Regressions  of  calcium  concentration  vs  soil 
pH  for  the  acidic  and  alkaline  tundra  areas.  The  highest 
calcium  levels  are  in  soils  with  pHs  near  7. 


in  pH  and  carbonates.  However,  this  is  true  only  found  in  soils  with  near-neutral  pH.  This  is  some- 

within  the  area  of  heavy  loess  deposition.  To  the  what  similar  to  the  case  with  nitrates  (Fig.  52),  ex¬ 
north,  at  Pad  F  and  the  coast,  soils  show  a  strong  cept  the  calcium  trends  are  more  evident.  The 

positive  correlation  between  calcium  and  soil  pH  strong  correlation  between  calcium  and  nitrates 

(Fig.  56).  This  is  due  to  the  lower  base  saturation  (Table  34)  points  to  the  similarity  of  their  patterns 

in  the  acidic  soils.  The  highest  calcium  levels  are  of  concentration. 
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Figure  57.  Soil  pH  vs  magnesium  concentration.  A 
strong  linear  correlation  exists  between  these  two  variables. 


Calcium  shows  a  strong  correlation  with  the  dis¬ 
tance  from  the  Sagavanirktok  River  (Table  34); 
the  controlling  factor  appears  to  be  the  organic 
percentages.  The  positive  correlations  with  pro¬ 
strate  dead  vegetation,  bryophyte  cover  and  fruti- 
cose  and  foliose  lichens,  and  the  negative  correla¬ 
tions  with  frost  stirring  and  cover  of  bare  soil  sug¬ 
gest  that,  as  with  potassium,  the  vegetative  cover 
has  a  strong  influence  in  keeping  calcium  near  the 
surface.  The  strong  negative  correlation  with  thaw 
depth  is  most  evident  with  calcium  but  also  occurs 
with  most  other  nutrients.  The  strength  of  the 
thaw  depth  correlation  apparently  reflects  the  ease 
with  which  the  particular  nutrient  is  leached  in  the 
deeply  thawed,  often  sandy  soils. 

Magnesium  shows  the  strongest  regional  corre¬ 
lation  of  any  of  the  measured  nutrients  (Fig.  57). 
It  has  high  positive  correlations  with  the  distance 
from  the  Sagavanirktok  River,  available  water,  ni¬ 
trates,  organic  matter  and  clay,  and  strong  nega¬ 
tive  correlations  with  distance  from  the  ocean, 
temperature  regime,  soil  pH,  silt  and  carbonates 
(Table  34).  Magnesium  concentrations  increase 
with  lower  pH,  whereas  calcium  concentrations 
decrease.  Apparently  magnesium  responds  some¬ 
what  differently  to  pH  than  does  calcium.  It  is  not 
displaced  in  mass  from  the  exchange  complex  until 
the  pH  reaches  a  value  that  is  somewhat  lower 
than  that  required  for  calcium.  Any  losses  of  mag¬ 
nesium  in  the  Prudhoe  Bay  soils  due  to  lowered 
base  saturation  are  apparently  more  than  compen¬ 


sated  for  by  the  higher  exchange  capacities  due  to 
more  organic  matter. 

Effects  of  the  loess  gradient 
on  vegetation 

The  response  of  individual  plant  taxa  to  meso- 
scale  variables  was  examined  in  the  same  manner 
used  for  microscale  variables.  The  variables  con¬ 
sidered  here  are  distance  from  the  Sagavanirktok 
River,  carbonates,  pH,  soil  texture,  calcium  and 
magnesium.  Some  of  the  microscale  parameters 
discussed  in  Chapter  3  also  vary  in  response  to 
mesoscale  phenomena  (e.g.  organic  matter)  and 
vice  versa  (e.g.  pH).  The  overlap  between  the  mi¬ 
croscale  and  mesoscale  should  be  apparent  from 
the  preceding  discussion  in  this  chapter  and  Chap¬ 
ter  3.  No  attempt  is  made  here  to  isolate  mesoscale 
and  microscale  components  for  each  of  the  varia¬ 
bles. 

Tables  35-42  are  lists  of  plants  correlated  with 
1)  distance  from  the  Sagavanirktok  River,  2)  soil 
pH,  3)  carbonate  equivalence,  4)  calcium,  5)  mag¬ 
nesium,  6)  sand,  7)  silt  and  8)  clay.  Table  43  shows 
the  degree  of  similarity  between  these  lists.  These 
lists  do  not  tell  the  whole  story  of  the  loess  gra¬ 
dient.  The  correlations  apply  to  linear  relation¬ 
ships.  Some  of  the  relationships  are  likely  to  be 
better  described  by  curvilinear  equations  and  may 
not  be  significant  with  simple  tests  used  here. 

The  lists  indicate  that  loess  has  a  generally  detri¬ 
mental  effect  on  the  floristic  diversity  of  the  tun- 


Table  36.  Plants  correlated  with  soil  pH  (PH). 
Starred  (*>  entries  are  correlated  at  the  0.001  level;  others  are 
correlated  at  the  0.05  level. 


r 1  «r. 


Table  35.  Plants  correlated  with  distance  from  the 
Sagavanirktok  River  measured  in  the  direction  of 
the  wind  (SA<«DIS).  Starred  (*)  entries  are  correlated  at 
the  0.001  level;  others  are  correlated  at  the  0.05  level. 


Positive 

correlations 


Negative 

correlations 


Vascular  plants 

Carex  misandra 
Carex  rariflora 
Draba  lactea 
Eriophorum  scheuchzeri 
Luzula  arc t tea * 

Poa  arctica 
Salix  planifolia 
Saussurea  angusti/oha 
Saxi/raga  folioloso 
Stellenu  humifusa 

Bryophytes 

Anastrophyllum  minutum 
Gymnocolea  in  flat  a 
Ptilidium  ciliare 
Scapama  sirnmonsii 
A  ulacomnium  acuminatum 
Die  ran  urn  an  gust  um  • 
Dicranum  elongatum 
Distich  turn  inchnatum 
Hytocamium  splendens 
Mnium  andrewsianum 
Mnium  blyttii 
Oncophorus  wahlenbergii 
Poly  trie  hast  rum  alpinum 
Polyiricbaceae 
Pohlia  sp. 

Lkrhens 

Alectoria  nigricans 
Caloplaca  sp. 

Cetraria  cucullata  * 
Cladonia  phyllophora 
Cladonia  pocillum 
Cornicularia  diver  gens 
Lecidea  vernafis 
Ochrolechia  frig  id  a 
Peltigera  aphthosa 


Vascular  plants 

Artemisia  borealis 
Chrysanthemum  integrifolium 
Equisetum  variegatum 
Minuartia  arctica 
Saxifraga  oppositifolia 

Bryophytes 

Catoscopium  nigntum 
Ditrichum  flexicaule 
Hvpnwn  bambergen 


Positive 

correlations 


Negative 

correlations 


Vascular  plants 

Androsace  chamaejasme 
Armeria  maritima 
Artemisia  borealis 
Carex  rupestris 
Chrysanthemum  integrifolium 
Dry  as  integrifolia 
Minuartia  arctica 
Saxifraga  oppositifolia 

Bryophytes 

Ditrichum  flexicaule 
Drepanocladus  uncinatus 


Vascular  plants 

Carex  aquatilis 
Carex  misandra 
Carex  rariflora 
Draba  lactea 
Eriophorum  scheuchzeri 
Luzula  arctica 
Pedicularis  lanata 
Petasites  frigidus 
Salix  planifolia * 

Saxifraga  cernua 
Saxifraga  foliolosa 

Bryophytes 

Gymnocolea  inflat  a 
Lophozia  heteroco/pa 
Scapania  sirnmonsii 
A  ulacomnium  acuminatum 
Dicranum  angustum* 
Dicranum  elongatum 
Mnium  andrevvsianum 
Mnium  hlytfii 
Mnium  rugicum 
Oncophorus  wahlenbergii 
Pohlia  nutans 
Polyfrichastrum  alpinum 

Lichens 

Alectoria  nigricans 
Cladonia  gracilis  • 

Cladonia  lepidota 
Cladonia  phyllophora  • 
Dactvlina  ramulosa 
Gyalet  (a  fo  veolaris 
Ochrolechia  frigida  f. 
thelephonudes 


dra.  Thirty-four  taxa  show  significant  positive 
correlations  with  the  distance  from  the  Sagavan¬ 
irktok  River  (Table  35).  The  occurrence  and/or 
cover  of  these  plants  apparently  increases  with 
decreased  quantities  of  loess.  Conversely  only 
eight  taxa  show  negative  correlations  with  distance 
from  the  river.  Most  of  the  correlations  appear  to 
be  mainly  a  function  of  soil  pH  and  availability  of 
nutrients.  Thirty  taxa  show  negative  correlations 
with  soil  pH,  while  only  10  show  positive  correla¬ 
tions  (Table  36).  There  is  about  a  60%  overlap 
between  species  correlated  with  distance  to  the 
river  and  those  correlated  with  pH  or  carbonates 
(Tables  37  and  43). 


Organic  matter  and  clay  are  two  variables  relat¬ 
ed  to  nutrient  availability;  both  increase  away 
from  the  river.  There  are  25  taxa  positively  corre¬ 
lated  with  organic  matter  and  only  15  negatively 
correlated  (Table  16).  With  clay  (Table  38)  there 
are  34  positive  correlations  and  no  negative  corre¬ 
lations.  The  lists  of  taxa  correlated  to  organic  mat¬ 
ter  and  clay  both  have  more  than  40%  overlap 
with  the  list  correlated  with  distance  from  the  river 
(Table  43).  There  is  also  a  60%  overlap  between 
taxa  correlated  with  pH  and  those  correlated  with 
organic  matter. 

Two  nutrients  that  show  definite  increases 
downwind  in  the  loess  gradient  are  calcium  and 
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Table  39.  Plants  correlated  with  total  calcium 

(CA).  Starred  (*)  entries  are  correlated  at  the  0.001  level;  others  are  cor¬ 
related  at  the  0.05  level. 


Table  40.  Plants  correlated  with  total  magnesium 
(MG).  Starred  (*)  entries  are  correlated  at  the  0.001  level; 
others  are  correlated  at  the  0.0S  level. 


Positive 

correlations 

Negative 

correlations 

Positive 

correlations 

Negative 

correlations 

Vascular  plants 

Vascular  plants 

Vascular  plants 

Vascular  plant 

Cardamme  digitata 

Androsace  ehamaejasme 

Caltha  palustris 

Equisetum  variegatum 

Carex  hi  gel  own 

Anemone  parvtflora 

Cardamine  digital  a 

Draba  alpina 

Armeria  maritima 

Draba  lactea 

Bryophyte 

Eriophorum  vaginatum 

Artemisia  borealis 

Eriophorum  scheuehzeri 

Ditrichum  flexicaule 

Festuca  baffmensis 

Artemisia  glome  rat  a 

Festuca  baffinensis 

Juncus  biglumis 

Deschampsia  caespitosa 

Hierochloe  pauciflora  * 

Luzula  confusa 

Equisetum  variegatum 

Luzula  confusa 

Minuartia  rubella 

Lesquerella  arctica 

Pedicularis  capitata 

Papaver  macounii 

Polemonium  boreale 

Poa  arctica 

Pedicularis  capitata 

Salix  ova/ifolia 

Poa  glauca 

Poa  glauca 

PotentiUa  uniflora 

Salix  reticulata 

Ranunculus  pallasii 

Saussurea  angustifolia 

Salix  planifolia 

Silene  wahlbergella 

Saussurea  angustifolia 

Stellaria  laeta 

Saxifraga  cernua 

Stellaria  laeta* 

Bryophytes 

Utricularia  vulgaris 

Lophozia  binsteadii 

Ptilidium  ciliare 

Bryophytes 

Encalypta  alpina 

Blepharostoma  trichophyllum 

Funaria  arctica 

Bryum  wrightii 

Hylocomium  splendens 

Dicranum  angustum 

Meesia  uliginosa 

Funaria  arctica 

Rhytidium  rugosum 

Mnium  andrewsianum 

Mnium  blyttii* 

Lichens 

Polytrichastrum  alpinum 

Celraria  cucullata 

Cetraria  islandica 

Lichens 

Cetraria  nivalis 

Cladoma  pocillum 

Cornicularia  divergens 

Cornicularia  divergens 

Dactylina  arctica 

Hypogymnia  subobscura 

Ochrolechia  frigida 

Pertusaria  dactylina 

Peliigera  aphthosa 

Thamnolia  subuliformis 

Saxifragci  oppositifolia,  Carex  scirpoidea  and 
Chrysanthemum  integrifolium  (Sdrenson  1941, 
Porsild  1957,  Polunin  1959,  Bamberg  and  Major 
1968,  Hulten  1968),  do  not  show  positive  correla¬ 
tions  with  calcium  but  do  show  positive  correla¬ 
tions  with  carbonates  and/or  pH.  This  indicates 
that,  at  least  within  the  Prudhoe  Bay  region,  these 
plants  exhibit  more  of  a  basophilic  response. 
There  are,  in  contrast,  numerous  plants  that  do 
exhibit  positive  correlations  with  calcium  (Table 
39).  The  plants  with  negative  correlations  with  cal¬ 
cium  should  definitely  not  be  considered  calci- 
phobes,  since  calcium  levels  are  high  throughout 
the  region.  They  may  even  be  calciphiles  when 
their  total  distribution  is  considered  (e.g.  Lesquer- 
ella  a  ret  tea,  Polemonium  boreate,  Androsace 
ehamaejasme ),  but  within  the  Prudhoe  Bay  region 
other  ecological  factors  apparently  limit  their  dis¬ 
tribution  to  the  relatively  calcium-poor  sites. 


Several  vascular  taxa  are  nearly  limited  within 
the  region  to  acidic  sites.  These  include  Salix  plan- 
ifolia  ssp.  pulchra,  Saxifraga  foliolosa,  Luzula 
arclica,  Polygonum  bistorta,  Vaccinium  vitis-idaea 
and  Carex  rariflora.  Others  that  are  not  limited  to, 
but  that  are  much  more  common  in,  acidic  areas 
include  Carex  misandra,  Eriophorum  scheuehzeri, 
Ranunculus  pallasii,  Saussurea  angustifolia  and 
Saxifraga  cernua. 

On  the  other  hand,  there  are  very  few  taxa  limit¬ 
ed  to  the  wet  alkaline  areas  (Fig.  43).  A  few  taxa, 
such  as  Salix  lanata,  Dryas  integrifolia,  Saxifraga 
oppositifolia,  Chrysanthemum  integrifolium, 
Equisetum  variegatum,  Minuartia  arclica.  Ditri¬ 
chum  flexicaule,  Hypnum  bambergeri,  Catoscop- 
ium  nigritum  and  Drepanocladus  uncinatus,  ap¬ 
pear  to  be  more  common  in  the  loess  area. 

Numerous  mosses  typically  found  in  mineral- 
rich  areas  are  abundant  throughout  the  region, 
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Table  37.  Plants  correlated  with  the  percentage  of 
carbonates  (CO 3).  Starred  (*)  entries  are  correlated  at  the 
0.001  level;  others  are  correlated  at  the  0.05  level. 


Positive 

correlations 

Negative 

correlations 

Vascular  plants 

Vascular  plants 

Androsace  chamaejasme 

Carex  misandra 

Artemisia  borealis 

Draba  lactea 

Carex  scirpoidea 

Eriophorum  scheuchzeri 

Chrysanthemum  iniegrifolium 

Luzula  arctica 

Elymus  arenarius 

Saiix  plani/olia 

Kubresia  ' nvt isun ndv s 

Minuartia  arctica 

Bryophytes 

Saxifraga  oppositifolia 

Harpanthus  flotowtanus 

Bryophyt  e 

Scapania  simmonsii 

Dicranum  angustum 

Ditrichum  flexicaule 

Distichium  incltnatum 

Uchen 

Mnium  blyttii 

Oncophorus  wahlenbergii 

Fulgensia  bracteata 

Lichens 

Alectoria  nigricans 

Caloplaca  sp. 

Cetraria  cucullata 

Cetraria  islandica 

Cetraria  nivalis 

Cladorua  gracilis  * 

C'ladonia  phyllophora 

Leddea  vernalis 

magnesium.  For  calcium  there  are  29  taxa  that 
show  positive  correlations  and  10  with  negative 
correlations  (Fable  '9).  For  magnesium  there  are 
29  with  positive  correlations  and  only  2  with  nega¬ 
tive  correlations  (Table  40).  There  is  a  25%  over¬ 
lap  between  taxa  correlated  with  calcium  and  taxa 
correlated  with  magnesium  (Table  43). 

Sand  percentages  decrease  away  from  the  river, 
while  silt  increases.  There  are  15  taxa  with  nega¬ 
tive  correlations  with  sand  and  7  with  positive  cor¬ 
relations  (Table  41).  For  silt  there  are  15  taxa  with 
positive  correlations  and  8  with  negative  correla¬ 
tions  (Table  42).  There  is  a  71%  overlap  between 
taxa  correlated  with  sand  and  those  correlated 
with  silt  (Table  43).  Those  positively  correlated 
with  sand  are  generally  negatively  correlated  with 
silt. 

Thus,  it  appears  that  high  carbonate  content, 
dilution  of  organic  matter,  and  lower  nutrient 
status  are  responsible  for  most  of  the  negative  ef¬ 
fects  of  loess.  In  addition  there  is  sometimes  a 
smothering  effect  of  carbonate  precipitates.  Wet, 
highly  alkaline  sites  often  have  a  thick  deposit  of 
marl  on  the  surface.  In  small  ponds  and  water- 
filled  thermokarst  pits,  the  marl  deposits  are 
sometimes  thick  enough  to  hamper  or  prevent  the 
growth  of  mosses  and  sedges. 


Table  38.  Plants  correlated  with  the  percentage  of 
clay  (CLAY).  Starred  (*)  entries  are  correlated  at  the  0.001 
level;  others  are  correlated  at  the  0.05  level. 

Positive  Negative 

_ correlations _  correlations 

Vascular  plants 

Arctophila  fulva 
Eriophorum  angustifolium • 

Eriophorum  scheuchzeri 
Eriophorum  vaginatum 
Luzula  arctica 
Pedicularis  lanara 
Saiix  plani/olia 
Saxifraga  cernua 
Utricularia  vulgaris 

Bryophytes 

Anastrophvllum  minutum 
Gymnocolea  in/lata 
Lophozia  hi  ns  lead  u 
Lophozia  quadnloba 
Pul id turn  alia  re 
Radula  prohfera 
Sc  a  pa  m  a  simmonsu 
Dicranum  angustum * 

Dtcranum  elongatum  • 

Distichium  mchnatum 
Eissidens  osmundoides 
/ 1  vhn  7  nmum  sp/endert  s 
Xfnium  andrewsianurn  * 

Mmum  blytttt 
Oncophorus  wahlenbergu 
Phdonotis  fontana 
Polytnchastrum  alpmum  * 

Polytnchaceac 
Rhacomitrium  lanugtnosum 
Tortella  arctica 

Lichens 

C/adonia  ftraahs 
Dactyhna  arctica 
Ochrolechia  fngida  f. 

thelephoroides 
Psoroma  hvpnorum 
Solon na  sp. 

Stereocaulan  alpmum 


The  effect  of  calcium-rich  substrates  has  been 
n  ited  throughout  the  arctic-alpine  regions  (e.g. 
Fernald  1907,  Acock  1940,  Coombe  and  White 
1951 ,  Degelius  1955,  Sjors  1959,  Drew  and  Shanks 
1965).  The  abundance  of  calciphilic  plants  at 
Prudhoe  Bay  has  been  noted  by  numerous  authors 
(Rastorfer  et  al.  1973,  Steere  1978,  Murray  1978), 
but  it  is  interesting  that  the  calcium  gradient  actu¬ 
ally  opposes  the  loess  gradient.  Calcium  concen¬ 
trations  generally  increase  downwind  from  the 
river,  in  contrast  to  carbonate  equivalences  and 
soil  pH,  which  decrease  downwind. 

At  Prudhoe  Bay,  some  plants  that  are  generally 
considered  calciphiles,  such  as  Dryas  integrifnlia. 
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Table  41.  Plants  correlated  with  the  percentage  of 
sand  (SAND).  Starred  (*)  entries  are  correlated  at  the  0.001 
level;  others  are  correlated  at  the  0.05  level. 


Table  42.  Plants  correlated  with  the  percentage  of 
silt  (SILT).  Starred  (*)  entries  are  correlated  at  the  0.001 
level;  others  are  correlated  at  the  0.05  level. 


Positive 

correlations 

Negative 

correlations 

Vascular  plants 

Vascular  plant 

Draba  laclea 

Cardamme  digit  at  a 

Hierochioe  pauaftora 

Carex  saxaiilis 

Polemonium  boreale 

Eriophorum  angusti/olium 

Siellaria  humifusa 

Eutrema  edwardsii 

Salix  reticulata 

lichens 

Cladonia  phyllophora 

Senecio  atropurpureus 

Evernia  perfragitis 

Bryophytes 

Hypogymnia  subobscura 

Radula  protifera 

Scapania  simmonsii 

Ditrichum  Jlexicaule 

Encalypta  procera 

Meesia  uliginosa 

Orthothecium  chryseum 
Scorpidium  scorpioides 
Tomenthypnum  nitens 

Lichen 

Dactylina  arctica 

Positive 

correlations 

Negative 

correlations 

Vascular  plants 

Vaacatar  plant 

Cardamine  digilata 

Draba  laclea 

Carex  rotundata 

Hierochloe  pauciflora 

Carex  saxaiilis 

Salix  planifolia 

Eutrema  edwardsii 

Pedicularis  sudetica 

Siellaria  humifusa 

Senecio  atropurpureus 

Bryophytes 

Bryophyte 

Auiacomnium  palustre 

Catoscopium  nigritum 

lichens 

Cinclidium  arcticum 

Cladonia  phyllophora 

Ditrichum  Jlexicaule 

Evernia  perfragitis 

Encalpyta  procera 

Hypnum  bambergeri 

Meesia  uliginosa 

Orthothecium  chryseum 
Scorpidium  scorpioides 
Tomenthypnum  nitens 

Hypogymnia  subobscura 

Table  43.  Matrix  of  Sdrenson’s  coefficient  of  similarity  ( C )  between  lists  of  plant  taxa  corre¬ 
lated  with  loess-related  variables.  C  =  2w/(a  +  b),  where  h>  is  the  number  of  taxa  shared  between  the  two 
lists,  a  is  the  number  of  taxa  in  the  first  list,  and  b  is  the  number  of  taxa  in  the  second  list.  This  table  shows  the 
overlap  between  the  various  plant  lists  (Tables  35-42). 


No.  of  taxa 
correlated 

SAGDIS 

COS 

PH 

CA 

MG 

SAND 

SILT 

CLAY 

ORGMAT 

SAGDIS 

44 

1.000 

CO? 

30 

0.595 

1.000 

PH 

40 

0.619 

0.514 

1.000 

CA 

39 

0.193 

0.116 

0.101 

1.000 

MG 

32 

0.368 

0.225 

0.278 

0.254 

1. 000 

SAND 

22 

0.151 

0.154 

0.097 

0.164 

0.148 

1.000 

SILT 

23 

0.159 

0.189 

0.126 

0.065 

0.218 

0.711 

1.000 

CLAY 

35 

0.456 

0.000 

0.000 

0.162 

0.1818 

0.000 

0.000 

1.000 

ORGMAT 

39 

0.410 

0.202 

0.607 

0.179 

0.338 

0.098 

0.161 

0.216 

1.000 

e.g.  Drepanocladus  brevifolius,  Scorpidium  scor- 
pioides,  Tomenthypnum  nitens,  Hypnum  procer- 
rimum  and  Orthothecium  chryseum.  Steere  (1978) 
commented  on  the  abundance  of  calciphilic  moss¬ 
es  and  the  scarcity  of  such  acidophiles  as  Sphag¬ 
num,  Dicranum  and  members  of  the  family  Poly- 
trichaceae.  So  far,  Sphagnum  has  been  found  only 
in  the  northernmost  areas  of  the  region  (Spatt 
1983).  This  is  apparently  due  to  the  high  concen¬ 
trations  of  calcium  in  most  of  the  Prudhoe  Bay  re¬ 
gion.  Calcium  is  generally  considered  toxic  to 
Sphagnum.  Clymo  (1973)  has  found  reduced 
growth  of  Sphagnum  with  calcium  concentrations 
as  low  as  10  ppm;  this  level  is  far  exceeded 


throughout  the  region.  Dicranum  and  Polytri- 
chaceae  are  found  in  abundance  only  in  the  region 
of  acidic  tundra,  as  are  other  bryophytes,  includ¬ 
ing  Ptilidium  ciliare,  Hylocomium  splendens,  Dis- 
tichium  inclinatum,  Oncophorus  wahlenbergii, 
Mnium  blyttii,  Scapania  simmonsii,  Lophozia  sp. 
and  numerous  other  liverworts.  Rastorfer  et  al. 
(1973)  noted  the  exceptionally  rich  bryoflora  in 
the  Pad  F  vicinity,  particularly  for  members  of  the 
liverwort  family  Lophoziaceae.  Rastorfer  found  it 
difficult  to  account  for  the  richness  of  the  Pad  F 
site  because  of  his  lack  of  soils  data.  The  data  here 
suggest  that  the  higher  percentages  of  clay  in  the 
acidic  tundra  may  be  an  important  factor  for  the 
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liverworts  (Table  38).  Seven  hepatics,  Anastro- 
phyllum  minutum,  Gymnocolea  inflata,  Lophozia 
binsteadii,  L.  quadritoba,  Pt ilidium  ciliare,  Scap- 
ania  simmonsii  and  Radula  prolifera,  show  posi¬ 
tive  correlations  with  clay  percentages. 

Lichens  also  exhibit  a  positive  response  to  re¬ 
duced  loess  concentrations.  The  Cladoniaceae  in 
particular  are  more  abundant  in  the  acidic  region. 
Cladonia  gracilis,  C.  lepidota,  C.  phyllophora,  C. 
squamosa  and  probably  many  others  are  much 
more  common  far  downwind  from  the  Sagavan- 
irktok  River.  Other  lichens  that  increase  down¬ 
wind  include  Alectoria  nigricans,  Cornicularia  di- 
vergens,  Dactylina  ramulosa,  Psoroma  hypnorum 
and  Stereocaulon  alpinum.  One  lichen  that  is  par¬ 
ticularly  noticeable  in  acidic  areas  is  Ochrolechia 
frigida  f.  thelophoroides,  which  is  an  interesting 
fruticose  form  of  the  normally  crustose  O.  frigida 
and  is  abundant  at  the  coast  and  on  mesic  strang- 
moor  features  near  Pad  F.  Lecidea  ramulosa  is 
likewise  a  lichen  that  occurs  in  fairly  wet  acidic 
sites  and  has  not  been  recorded  in  alkaline  areas. 

Implications  of  the  loess  gradient 
with  respect  to  road  dust 

The  contrasts  between  loess  and  non-loess  areas 
have  important  implications  with  respect  to  recent 
studies  involving  the  effects  of  road  dust  on  arctic 


tundra  vegetation  (Spatt  and  Miller  1979,  Werbe 
1980,  Everett  1980b).  Loess  impact  can  be  consid¬ 
ered  more  long  term  and  more  widespread  but  lo¬ 
cally  less  severe  than  impact  due  to  road  dust.  Ob¬ 
servations  of  roadside  sites  in  the  Prudhoe  Bay  re¬ 
gion  have  shown  that  only  a  few  taxa  can  tolerate 
the  heavy  dust  loads.  Cryptogams  in  particular  are 
eliminated  in  roadside  areas,  as  are  most  small  di¬ 
cotyledons.  The  loss  of  moss  cover  has  contrib¬ 
uted  to  increased  thaw  near  the  road  and  has  re¬ 
sulted  in  the  thermokarst  of  polygon  troughs  in 
many  roadside  sites.  This  has  occurred  in  a  tundra 
that  is  somewhat  preadapted  to  tnis  type  of  impact 
because  of  the  loess  deposits.  Heavy  road  dust  in 
an  acidic.  Sphagnum-rich  tundra  is  likely  to  have 
an  even  more  severe  impact  because  most  of  the 
native  species  are  adapted  to  a  nutrient-poor  envi¬ 
ronment  and  could  not  tolerate  sudden  heavy  dust 
loads.  This  has  occurred  in  a  few  upland  tundra 
sites  of  the  foothills  along  the  trans-Alaska  pipe¬ 
line  haul  road  (Everett  1980b). 


SUMMARY 

The  loess  gradient  at  Prudhoe  Bay  is  a  subtle 
one  that  extends  at  least  60  km  downwind  from 
the  Sagavanirktok  River.  Within  the  Prudhoe  Bay 


Distance  from  Sagavanirktok  River  in  wind  direction  (SAGDIS) 
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Figure  58.  Block  diagram  of  the  loess  gradient  effects. 


region  there  are  numerous  substrate  effects,  which 
are  summarized  in  Figure  58.  The  three  main  ef¬ 
fects  of  loess  are  1)  the  addition  of  mineral  matter, 
2)  the  addition  of  carbonates,  and  3)  the  differen¬ 
tial  distribution  of  soil  particle  sizes  downwind 
from  the  river.  The  addition  of  mineral  matter  de¬ 
creases  the  percentage  of  organic  matter  in  the 
soil,  which  affects  the  water  retention  properties 
of  the  soil,  the  soil  pH  and  the  depth  of  thaw.  The 
addition  of  carbonates  raises  the  soil  pH,  which 
affects  the  concentration  of  soil  nutrients  through 


changes  in  the  base  saturation.  The  changes  in  soil 
particle  size  affect  soil  moisture  properties  and  the 
concentration  of  soil  nutrients.  The  soils  near  the 
river  have  lower  organic  content,  higher  pH  and 
higher  sand  content.  The  soil  properties  have  com¬ 
plex  interactions  that  affect  soil  drainage,  soil 
temperature,  thermal  conductivity,  decay  rates 
and  nutrient  regimes.  The  flora  and  productivity 
of  the  tundra  downwind  from  the  river  are  reflec¬ 
tions  of  these  gradients. 


CHAPTER  5.  MACROSCALE  GRADIENTS 


Cantlon  (1961)  considered  macroscale  patterns 
to  be  those  associated  with  large  regional  phenom¬ 
ena  such  as  the  presence  of  the  Arctic  Coast  and 
the  Brooks  Range.  Often  the  influences  are  subtle 
and  difficult  to  detect  without  reference  to  much 
broader  regions  than  the  local  area  of  study.  At 
Prudhoe  Bay  the  coast  has  a  major  influence  on 
the  vegetation  because  of  the  lower  temperatures 
associated  with  the  ice-covered  Beaufort  Sea  and 
the  Arctic  Front  (Conover  1960).  The  mountains 
to  the  south  have  less  but  significant  influence. 

The  changes  in  vegetation  associated  with  the 
cold  maritime  influence  have  been  noted  by  nu¬ 
merous  authors  (Clebsch  1957,  Cantlon  1961, 
Wiggins  and  Thomas  1962,  Clebsch  and  Shanks 
1968).  Cantlon  in  particular  noted  that  toward  the 
coast  there  are  fewer  dwarf  shrubs  and  poorer  tus¬ 
sock  tundra  development.  Sphagnum  becomes  less 
common,  Dupontia  fisheri  becomes  more  com¬ 
mon,  and  there  is  a  gradual  reduction  in  the  num¬ 
ber  of  plant  species.  He  referred  to  the  cold  mari¬ 
time  tundra,  the  area  north  of  the  7  °C  July  nor¬ 
mal  isotherm,  as  the  “littoral  tundra”  subzone. 
This  may  have  been  an  unfortunate  choice  of  a 
term  because  this  “shore”  tundra  is  not  so  much  a 
result  of  the  direct  influence  of  the  ocean,  implied 
by  the  word  “littoral,”  as  it  is  a  result  of  low  tem¬ 
peratures.  There  is  a  band  of  salt-affected  vegeta¬ 
tion  immediately  adjacent  to  the  coast  that  could 
more  properly  be  termed  “littoral  tundra.”  Here 
there  are  several  plant  taxa,  including  Carex  sub- 
spathacea,  Cochlearia  officinalis,  Stellaria  humi- 
fusa,  Puccinellia  phryganodes,  P.  andersonii,  Pri¬ 
mula  borealis  and  Mertensia  maritima,  that  are 
found  almost  exclusively  in  association  with  salt¬ 
water.  In  places  this  strip  may  extend  a  kilometer 
or  more  inland,  especially  where  storm  surges 
have  flooded  low-lying  tundra  areas.  However, 
Cantlon’s  littoral  tundra  designation  is  retained 
here  to  refer  to  the  wide  band  of  coastal  tundra 
within  the  7°C  July  mean  isotherm,  and  the  term 
“saline  tundra”  is  used  for  the  much  narrower 
band  of  salt-affected  tundra. 

According  to  Cantlon’s  descriptions,  the  Prud¬ 
hoe  Bay  region  north  of  the  Deadhorse  airport  lies 
entirely  within  the  area  of  littoral  tundra.  South  of 


Deadhorse,  especially  on  the  gently  rolling  upland 
area  along  the  east  side  of  the  Sagavanirktok  River 
and  also  west  of  the  Kuparuk  River  in  the  vicinity 
of  the  main  Kuparuk  airstrip,  the  vegetation  is 
what  Cantlon  referred  to  as  “typical  tundra.” 
Here  there  are  extensive  areas  with  cottongrass 
tussocks  mixed  with  willo  vs  and  ericaceous  dwarf 
shrubs.  Low  shrubs  are  common  along  the 
streams. 

Although  the  temperature  gradient  is  very  steep 
near  the  coast,  it  dec.-  not  cause  the  visually  dra¬ 
matic  changes  in  vegetation  that  are  associated 
with  other  steep  tempemature  gradients,  such  as  in 
mountainous  regions.  There  is  no  abrupt  reduc¬ 
tion  from  tall  trees  to  krummholz  to  low  shrubs 
and  finally  to  herbs  that  one  sees  near  alpine  tree- 
line.  Most  of  the  growth  form  changes  along  the 
Arctic  Slope  temperature  gradient  are  on  a  scale  of 
a  few  centimeters. 

In  this  chapter  the  effects  of  the  temperature 
gradient  are  examined  in  two  separate  studies.  The 
first  is  a  floristic  analysis.  In  this  study  the  flora  of 
the  Prudhoe  Bay  region  is  divided  into  floristic 
units  that  are  meaningful  for  treating  several  ma¬ 
croscale  questions,  such  as  the  role  of  temperature 
and  the  importance  of  Asiatic,  alpine  and  high 
Arctic  influences  in  the  total  flora.  The  flora  is 
also  analyzed  with  respect  to  the  moisture  gra¬ 
dient. 

The  second  study  examines  the  temperature  gra¬ 
dient  with  respect  to  the  changes  in  stature  of  Salix 
lanata  ssp.  richardsonii.  This  willow  grows  abun¬ 
dantly  on  the  open  tundra  and  along  riverbanks. 
Its  height,  particularly  in  riverine  sites,  appears  to 
be  closely  correlated  with  the  temperature  gra¬ 
dient.  Seven  groups  of  S.  lanata  were  examined 
along  the  100-km  transect  from  the  coast  to  the 
southern  edge  of  the  coastal  plain.  The  heights  of 
the  willows  and  sizes  of  the  yearly  growth  rings  are 
correlated  with  the  variations  in  July  mean  tem¬ 
perature  and  the  annual  number  of  thaw  degree- 
days.  This  study  demontrates  the  variation  in 
shrub  growth  forms  in  coastal  plain  ecosystems 
and  their  importance  to  various  systems  of  vegeta¬ 
tion  zonation  in  northern  Alaska. 


FLORISTIC  ANALYSIS 

Plants  have  been  collected  in  the  Prudhoe  Bay 
region  only  since  1971.  In  spite  of  this,  the  total 
known  vascular  flora  is  double  that  of  Barrow,  the 
nearest  intensively  studied  coastal  site.  The  rea¬ 
sons  for  this  relatively  large  flora  are  several. 
First,  the  Prudhoe  Bay  region  is  not  as  limited  to 
the  immediate  coastal  vicinity  as  is  Barrow.  Most 
of  the  oil-field  road  network  is  several  kilometers 
inland  and  is  in  a  somewhat  warmer,  more  lush 
environment.  Another  factor  is  the  variety  of  mi¬ 
crohabitats  at  Prudhoe  Bay.  Some  of  the  most  di¬ 
verse  areas,  such  as  pingos  and  gravel  river  bars, 
do  not  have  analogs  at  Barrow.  A  third  factor  is 
the  variety  of  substrates  at  Prudhoe  Bay,  particu¬ 
larly  variations  in  soil  pH.  Barrow  has  very  few 
nonacidic  areas;  Prudhoe  Bay  has  large  areas  of 
both  alkaline  and  acidic  tundras.  Finally,  the 
Prudhoe  Bay  region  is  larger  than  that  at  Barrow 
and  the  accessibility  to  diverse  habitats  is  much 
better. 

Appendix  A  contains  a  checklist  of  plants  for 
the  Prudhoe  Bay  region.  The  list  includes  238  vas¬ 
cular  plants,  25  hepatics,  115  mosses  and  83  li¬ 
chens.  This  represents  all  the  plants  known  from 
Prudhoe  Bay  and  Kuparuk  oil  fields.  The  collec¬ 
tion  sites  are  shown  in  Figure  Al.  There  are  18 
taxa  from  the  Kuparuk  field  that  have  not  been 
found  within  the  Prudhoe  Bay  region  as  defined  in 
Chapter  2.  The  list  also  contains  9  taxa  reported 
by  Hettinger*  from  a  site  just  south  of  the  Prud¬ 


hoe  Bay  region.  There  is,  however,  some  doubt 
that  the  site  shown  in  Figure  Al  is  the  exact  loca¬ 
tion  of  the  Hettinger  collections,  since  some  of  the 
plants  are  not  typical  of  the  coastal  plain  and  are 
actually  alpine  plants.  It  is  likely  that  they  were 
collected  from  a  northern  extension  of  Franklin 
Bluffs  along  the  Sagavanirktok  River.  It  is  debat¬ 
able  whether  they  should  be  considered  part  of  the 
flora  of  the  main  Prudhoe  Bay  region.  The  same  is 
true  for  many  of  the  plants  collected  from  the  Ku¬ 
paruk  field.  However,  Hettinger’s  collections  and 
the  Kuparuk  plants  are  included  in  the  floristic  an¬ 
alysis  since  they  help  pm  the  oil  field  in  perspective 
with  sites  both  to  the  west  and  south  of  the  main 
road  network.  Hulten’s  (1968)  distribution  maps 
show  another  41  taxa  that  could  occur  in  the  re¬ 
gion  (Table  44).  It  is  likely  that  the  final  list  for  the 
main  Prudhoe  Bay  oil  field  will  be  about  250  vas¬ 
cular  taxa. 

Table  45  compares  the  sizes  of  the  floras  from 
several  arctic  localities,  principally  in  Alaska.  Bar- 
row  and  Cape  Thompson  are  both  coastal  loca¬ 
tions,  although  Cape  Thompson  is  much  farther 
south  and  has  considerably  higher  summer  tem¬ 
peratures.  The  large  flora  at  Cape  Thompson  is 
due  partly  to  higher  temperatures,  partly  to  diver¬ 
sity  of  habitat,  and  partly  to  the  many  Beringian 
endemics  that  are  concentrated  along  the  north¬ 
western  coast  of  Alaska  (Johnson  et  al.  1966).  The 
Cape  Prince  of  "Wales  area,  the  westernmost  ex¬ 
tension  of  Alaska,  t  has  a  similar-sized  vascular 
flora  as  that  of  Cape  Thompson. 


*  List  of  Hettinger’s  1973  collections  supplied  by  D.  Murray, 
University  of  Alaska  Herbarium,  1980. 


t  Personal  communication,  T.  Kelso,  University  of  Alaska 
Herbarium,  1980. 


Table  44.  Additional  vascular  taxa  that  could  occur  at  Prudhoe  Bay  according  to  Hutton *s 
(1968)  distribution  maps. 


Agropyron  macrourum  (Turcz.)  Drobov 
Antennaria  friesiana  (Trauvt.)  Lkman  ssp.  friesiana 
Antennaria  monocepbala  DC.  ssp.  angustata  (Greene) 
Arabis  arena o/a  (Richards.)  Galen 
Ca/amagrostis  deschampsioides  Trin. 

Calamagrostis  holmit  Lange 

Campanula  lasiocarpa  Cham.  ssp.  lasiocarpa 

Car  dam  me  bellidifolia  L. 

Cnidiurn  cmdiifo/ium  (Turc/.)  Schischk. 

Descbampsia  brevifolia  R.  Br. 

Deschampsta  pumila  (Trin.)  Osienf. 

Draba  caesia  Adams 
Draba  fladmzensis  Wulf. 

Draba  nivalis  Liljebl. 

Draba  pseudopdosa  Pohle 

Empetrum  nigrum  L.  ssp.  hermaphrodttum  (Lange)  Bother 
Hedysarum  hedysaroules  (L.)  Schni/.  and  fhel). 

Kohresia  stmp/uiuscula  (Wahlenb.)  Mack 
Mmuarha  obtusdoba  (Rydb.)  House 
Poa  arettea  R.  Br.  ssp.  caespifans  (Simmons)  Nannf 
Poa  lanuta  Scribn.  and  Merr. 


Potent  dla  virguiata  NeJs 
Potomogeton  vaginaius  Turc/ 

Pnmula  strict  a  Horncm. 

Pucanelha  langeana  (Berl  .)  Srtrcns. 

Pucane/ha  vaginal  a  (Lange)  hern,  and  W'caih 
Ranunculus  confervoides  (l  Tries)  L.  I  rie- 
Ranuncu/us  lapponicus  l 
Ranunculus  \ulphureus  Sola  ml 
Rumex  amicus  Train \ 

Sahx  art  loliiora/is  Hull 

Sa/ix  fuscescens  Anderss 

Sahx  polaris  Wahlenb 

Saxifraga  flagellum  W  illd 

So/tdagn  mulnrodiaia  An  v.u  mulnradiaia 

Steflaria  eras  iifohu  I  hr  h 

Stel/aria  fongi/tes  (  ioUJic 

Steflaria  mnnanthu  Hull 

I araxai  um  ataskanu*n  !>i  II' 

Jufieldia  ‘  <H  t  mva  Richard' 

1  npleurosfiermuni  phai'inephahon  (Ruhr  )  Poh.id 
H  imhIuu  gluhtdlu  R  Ht 


Table  45.  Numbers  of  taxa  reported  at  six  northern  Alaskan  stations  and  one  high  arctic 
station. 


Number  of  taxa  reported 


Vascular 


Station 

plants 

Hepatics 

Mosses 

Lichens 

Data  source 

Prudhoe  Bay  region 

238 

25 

115 

83 

Fish  Creek 

1S8 

27 

79 

40 

Johnson  et  al.  (1978) 

Barrow 

125 

45 

179 

108 

Murray  and  Murray  (1978) 

Atkasook 

246 

— 

— 

— 

Komtirkovti  and  Webber  (1980) 

Cape  Thompson 

305 

14 

85 

78 

Johnson  et  al.  (1966) 

Lake  Peters  region 

278 

— 

— 

— 

Batten  (1977) 

Truelove  Lowland, 
Devon  Island 

96 

— 

134 

172 

Vascular  plants— Bliss  (1977);  Mosses— Vitt  (1977); 
Lichens — Richardson  (1977) 

Table  46.  List  of  vascular  plant 
families  in  the  Prudhoe  Bay  re¬ 
gion. 


Number  of 
taxa 

Percent  of 
vascular 
flora 

Lycopodiaceac 

, 

0.42 

Equisetaceae 

3 

1.26 

Sparganiaceae 

1 

0.42 

Poaceae 

31 

13.03 

Cyperaceae 

29 

12.18 

Juncaceae 

9 

3.78 

Liliaceae 

2 

0.84 

Salicaceae 

12 

5.04 

Polygonaceae 

4 

1.68 

Caryophyllaceae 

15 

6.30 

Ranunculaceae 

II 

4.62 

Papaveraceae 

2 

0.84 

Brassicaceae 

21 

8.82 

Crassulaceae 

1 

0.42 

Saxifragaceae 

15 

6.30 

Rosaceae 

8 

3.36 

Fabaceae 

13 

5.46 

Onagraceae 

2 

0.84 

Haloragaceae 

2 

0.84 

Umbelliferae 

1 

0.42 

Pyrolaceae 

2 

0.84 

Ericaceae 

5 

2.10 

Primulaceae 

4 

1.68 

Plumbaginaceae 

2 

0.84 

Gentianaceae 

2 

0.84 

Polcmoniaceae 

3 

1.26 

Boraginaceae 

2 

0.84 

Scrophulariaceae 

10 

4.20 

Lentibulariaceae 

1 

0.42 

Valerianaceae 

1 

0.42 

Campanulaceae 

1 

0.42 

Asteraceae 

22 

9.24 

238 

99.97 

Fish  Creek  and  Atkasook  are  somewhat  inland. 
Fish  Creek  is  an  abandoned  drill  site  near  the  delta 
of  the  Colville  River  (Lawson  et  al.  1978).  Atka¬ 
sook  is  farther  inland,  about  100  km  south  of  Bar- 
row  on  the  Meade  River.  The  climate  and  land¬ 
scape  of  Atkasook  are  similar  to  that  near  the 


Kuparuk  airstrip.  The  Lake  Peters  region  is  a 
304-km2  area  on  the  northern  front  of  the  Brooks 
Range  at  an  elevation  of  853  m.  After  Barrow  and 
Cape  Thompson  it  is  the  next  best  known  site  in 
northern  Alaska.  The  large  number  of  vascular 
plants  there  is  due  to  the  great  variety  of  elevation 
and  microhabitats  found  in  the  mountains.  The 
Truelove  Lowland  is  included  in  Table  45  to  offer 
a  comparison  with  a  high  arctic  study  area.  The 
cryptogam  floras  of  Barrow  and  Truelove  Low¬ 
land  have  been  the  most  thoroughly  collected  by 
experts,  and  the  sizes  of  their  floras  reflect  this. 
The  lichens  and  bryoflora  of  the  Prudhoe  Bay  re¬ 
gion  have  not  been  studied  intensively  except  for  a 
small  bryological  study  by  Rastorfer  et  al.  (1973). 
Most  other  collections  have  been  made  during 
brief  forays  by  B.  Murray,  W.C.  Steere,  D.H. 
Richardson  and  others.  Contributions  from  this 
study  have  been  significant,  although  a  bryologist 
or  lichenologist  examining  the  same  areas  would 
have  found  many  more  taxa. 

Table  46  is  a  breakdown  of  the  Prudhoe  Bay 
vascular  flora  by  families.  The  high  percentages 
for  the  families  Poaceae,  Cyperaceae,  Brassica- 
ceae,  Caryophyllaceae  and  Saxifragaceae  are  typi¬ 
cal  for  arctic  regions. 

Methods 

I  used  Hulten’s  (1958,  1962,  1968)  distribution 
maps  to  group  the  Prudhoe  Bay  vascular  plants  in¬ 
to  floristic  units  that  were  meaningful  for  the 
Prudhoe  Bay  region  based  on  a  similar  analysis  by 
Komarkova  (1976)  in  her  treatment  of  the  alpine 
flora  of  the  Indian  Peaks  area  in  Colorado.  Each 
plant  taxon  was  classified  according  to  I)  the  prin¬ 
cipal  environmental  regions  in  which  the  plant  is 
found,  2)  the  worldwide  range  of  distribution  of 
the  plant,  and  3)  the  plant’s  northernmost  limit  of 
distribution.  Not  all  the  plants  fit  cleanly  into  a 
single  unit  for  each  category.  For  this  reason  and 
due  to  a  lack  of  more  extensive  knowledge  about 


a.  Ranunculus  pedatifidus:  Arctic- 
alpine;  Circumpolar;  Zone  2. 


b.  Luzuia  arctica:  Arctic;  Circumpolar; 
Zone  l. 


c.  Hippuris  vulgaris:  Arctic-boreal;  Cir-  d.  Cochlearia  officinalis:  Coastal;  Cir¬ 
cumpolar;  Zone  2.  cum  polar;  Zone  1. 

Figure  59.  Distributions  of  four  plants  representative  of  the  four  environmental  floristic  units.  The 
designations  following  each  plant  name  are  environmental  unit,  geographic  range,  and  northern  limit.  (Base  map 
adapted  from  Hultin  1958.) 


all  the  taxa,  the  classification  was  kept  rather  sim¬ 
ple.  The  analysis  is  based  on  the  223  vascular  taxa 
that  were  known  from  the  area  in  1980  (Appendix 
D). 

Environment 

Four  environmental  units  were  used:  1)  arctic- 


alpine,  2)  arctic,  3)  arctic-boreal,  and  4)  coastal. 
The  arctic-alpine  plants  are  those  that  occur  in 
arctic  tundra  regions  but  also  extend  into  alpine 
tundra  regions  outside  the  Arctic.  Often  these 
plants  have  major  distribution  areas  in  tL .  Rocky 
Mountain  cordillera,  the  Asiatic  ranges  and  the 
Alps.  Ranunculus  pedatifidus  ( Fig.  59)  is  an  arctic- 
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alpine  plant  with  a  discontinuous  distribution  pat¬ 
tern.  Others,  such  as  Silene  acaulis,  Carex  saxatilis 
and  Eriophorum  angustifolium  ssp.  subarcticum 
have  more  continuous  patterns  with  major  exten¬ 
sions  into  the  southerly  trending  mountain  ranges 
of  North  America  and/or  Asia.  Other  arctic- 
alpine  plants  include  Androsace  chamaejasme  ssp. 
lehmanniana,  Carex  aquatilis,  Valeriana  capitata, 
Arnica  alpina,  Draba  alpina,  Festuca  baffinensis 
and  Saxifraga  oppositifolia.  This  is  the  largest  en¬ 
vironmental  category,  with  108  taxa,  or  48%  of 
the  vascular  flora. 

The  arctic  plants  are  those  that  are  limited  to 
arctic  or  near-arctic  regions,  including  all  of  Alas¬ 
ka  and  regions  in  Canada  and  Asia  within  a  few 
hundred  kilometers  of  treeline.  Within  these  re¬ 
gions  the  plants  may  occur  in  lowland  tundra,  for¬ 
est  or  alpine  settings.  It  would  have  been  best  to 
separate  the  alpine  plants  from  the  others,  but  this 
was  difficult  to  do  solely  on  the  basis  of  Hulten’s 
maps,  the  primary  criteria  for  this  analysis.  An  ex¬ 
ample  of  an  arctic  plant  is  Luzula  arctica  (Fig.  59). 
Other  typical  arctic  taxa  are  Alopecurus  alpinus, 
Arctophila  fu/va,  Carex  membranacea  and  Erio¬ 
phorum  scheuchzeri.  This  category  contains  74 
taxa,  or  33%  of  the  flora. 

Arctic-boreal  plants  occur  in  arctic  and  cool 
temperate  regions,  primarily  the  extensive  boreal 
forests  of  Canada  and  the  USSR.  Hippuris  vulgaris 
(Fig.  59)  is  an  example  of  an  arctic-boreal  plant. 
Others  include  Equisetum  arvense,  Ledum  pal- 
ustre  ssp.  decumbens,  Pyrola  grandiflora,  Rubus 
chamaemorus  and  Vaccinium  vitis-idaea.  This  rel¬ 
atively  small  group  contains  25  taxa,  about  1 1  % 
of  the  flora. 

Coastal  plants  are  limited  to  the  environment 
near  the  coast.  Cochlearia  officinalis  (Fig.  59)  is  a 
coastal  plant.  Others  include  Dupont ia  fisheri, 
Braya  pilosa.  Potent  ilia  pulchella,  Puccinellia  an- 
dersonii  and  Salix  ovalifolia.  This  is  the  smallest 
physiographic  unit,  containing  only  17  taxa,  or 
8%  of  the  flora.  All  the  coastal  plants  at  Prudhoe 
Bay  could  also  be  considered  arctic  plants. 

Geographic  range 

Six  categories  of  geographic  range  were  used  in 
the  analysis.  The  North  America  category  con¬ 
tains  those  plants  that  have  wide  distributions  on 
the  North  American  continent  but  are  nearly  ex¬ 
cluded  from  other  continents.  A  few  scattered  oc¬ 
currences  in  such  areas  as  Chukotka  or  Greenland 
were  permitted  in  this  category.  Anemone  parvi- 
flora  (Fig.  60)  is  a  North  American  plant.  Other 
examples  are  Agropyron  boreale  ssp.  hyperarcti- 


cum.  Astragalus  aboriginorum,  Carex  scirpoidea, 
Lupinus  arcticus  and  Saxifraga  tricuspidata.  This 
small  unit  includes  16  taxa,  or  about  7%  of  the 
flora. 

The  North  America-Asia  category  includes 
plants  that  occur  broadly  in  both  North  America 
and  Asia.  It  also  contains  plants  just  reaching 
Alaska  from  the  west.  Beringian  plants,  such  as 
Oxytropis  nigrescens  ssp.  bryophila  (Fig.  60),  fit 
in  this  category.  Some  of  these  plants  may  extend 
as  far  west  as  eastern  Europe  but  their  large  distri¬ 
bution  gaps  in  western  Europe  and  the  amphi-At- 
lantic  region,  including  Greenland  and  eastern 
North  America,  prevent  them  from  being  consid¬ 
ered  circumpolar.  Examples  include  Arctostaphy- 
los  rubra.  Arnica  frigida,  Artemisia  arctica,  Cas- 
tilleja  caudata,  Oxytropis  arctica,  Chrysanthe¬ 
mum  bipinnatum  ssp.  bipinnatum,  Lagotis  glauca 
ssp.  minor  and  several  taxa  of  Salix,  including  S. 
alaxensis,  S.  ovalifolia  and  S.  phlebophylla.  The 
unit  contains  67  taxa,  30%  of  the  flora. 

The  eastern  North  America  category  includes 
plants  with  centers  of  distribution  east  of  Alaska 
(Fig.  60).  The  category  includes  amphi-Atlantic 
plants  and  those  taxa  with  major  distribution  gaps 
in  eastern  Asia.  Only  five  plants  fit  in  this  cate¬ 
gory:  Salix  arctophila,  Silene  acaulis,  Mertensia 
maritima  ssp.  maritima,  Pedicularis  hirsuta  and 
Puccenellia  andersonii. 

The  circumpolar  category  includes  over  52%  of 
the  taxa  at  Prudhoe  Bay,  or  116  plants.  These 
plants  are  found  throughout  the  Arctic  (Fig.  59), 
although  there  may  be  small  gaps  in  part  of  the 
circumpolar  region.  Ranunculus  pedatifidus  (Fig. 
59),  for  example,  does  not  occur  in  Europe;  it 
does,  however,  occur  in  Spitzbergen,  Greenland, 
northern  Canada,  Alaska  and  Asia,  so  here  it  is 
considered  circumpolar.  Others,  such  as  Carex 
chordorrhiza,  have  gaps  in  Greenland.  The  group 
also  contains  circumboreal  plants  that  occur  in  the 
Arctic  but  are  mainly  found  in  forested  regions. 
Ranunculus  trichophy/lus  var.  eradicatus  is  a  good 
example. 

The  northwest  America  unit  contains  plants 
that  are  essentially  limited  to  the  western  part  of 
North  America.  Boykinia  richardsonii  (Fig.  60), 
Draba  longipes,  Pedicularis  sudetica  ssp.  interior, 
Senecio  hyperboreans  and  Thlaspi  arcticum  are 
apparently  limited  to  the  North  American  side  of 
Beringia.  Others,  such  as  Dodecatheon  frigidum, 
Salix  rotundifolia  ssp.  rotundifolia  and  Saussurea 
angustifolia,  have  their  major  centers  of  distribu¬ 
tion  in  northwest  America,  but  also  have  a  few  oc¬ 
currences  in  eastern  Asia.  These  three  plants  could 


a.  Anemone  parviflora:  Arctic-alpine; 
North  America;  Zone  3. 


b.  Oxytropis  nigrescens  ssp.  bryophila: 
Arctic-alpine;  North  America-Asia; 
Zone  2. 


c.  Salix  arctophila:  Arctic ;  Eastern 
North  America;  Zone  2. 


d.  Boykinia  richardsonii:  Arctic;  North¬ 
west  America;  Zone  3. 


Figure  60.  Examples  of  five  of  the  six  geographic  range  floristic  units.  The  Circumpolar  unit  is  represent¬ 
ed  by  all  the  examples  in  Figure  59.  ( Base  map  adapted  from  Hulten  1958.) 


have  been  classified  as  North  American-Asian. 
They  were  placed  here  because  their  distributions 
are  centered  in  North  America.  The  group  con¬ 
tains  12  taxa,  about  5%  of  the  vascular  flora. 

The  final  unit  of  geographic  range  is  the  western 
North  America- Asia-Europe  unit.  This  is  a  some¬ 


what  arbitrary  unit  that  contains  taxa  that  occur 
farther  west  (i.e.  towards  Europe  from  Asia)  than 
in  the  North  America-Asia  unit.  Some  of  the  taxa, 
such  as  Androsace  chamaejasme  ssp.  lehmanniana 
(Fig.  60),  Pedicularis  verticillata,  Gentiana  pro¬ 
strata  and  Lloydia  serotina,  are  arctic-alpine 


e.  Androsace  chamaejasme:  Arctic- 
alpine;  North  America- Asia-Europe; 
Zone  2. 


Figure  60  (cont  d). 


plants  that  are  scattered  throughout  the  Alps,  the 
Rocky  Mountains,  and  the  Asian  ranges.  Others, 
such  as  Caltha  palustris  ssp.  arctica,  Petasites  frig- 
idus  and  Polemonium  acutiflorum,  occur  through¬ 
out  northern  Asia,  western  North  America  and 
much  of  Europe  but  have  large  gaps  in  Greenland 
and  eastern  North  America.  This  is  a  small  group 
with  only  7  taxa,  3%  of  the  vascular  flora. 

Northern  limit 

Probably  the  most  meaningful  divisions  for  an¬ 
alyzing  the  northern  limit  of  plants  are  those  of 
Young  (1971).  In  his  analysis  of  the  flora  of  St. 
Lawrence  Island,  he  noted  that  temperature  is  so 
important  that  the  size  of  the  flora  for  a  given  arc¬ 
tic  location  can  often  be  predicted,  within  limits, 
solely  on  the  basis  of  summer  temperatures.  The 
importance  of  summer  temperature  to  arctic  vege¬ 
tation  has  been  thoroughly  discussed  in  numerous 
studies  (e.g  Sdrenson  1941,  Clebsch  1957,  Bocher 
1959,  Cantlon  1961,  Clebsch  and  Shanks  1968), 
and  Young  has  divided  the  Arctic  into  floristic 
zones  on  the  basis  of  temperature  alone. 

Young’s  four  zones  are  shown  in  Figure  61. 
Zone  1  is  the  coldest  and  contains  only  the  extreme 
polar  deserts;  Zone  4  is  the  warmest  and  corre¬ 
sponds  to  low  arctic  regions.  He  defined  the  zones 
on  the  basis  of  a  summer  warmth  index  o,  which  is 


the  sum  of  the  mean  monthly  temperatures  above 
0°C.  For  example,  if  the  mean  monthly 
temperatures  for  May,  June,  July,  August  and 
September  were  -4,  3,  8,  7  and  -2°C,  respectively, 
then  the  value  of  a  would  be  18.  Zone  1  has  a  sum¬ 
mer  warmth  index  between  0  and  6;  for  Zone  2,  6 
<  a  <  12;  for  Zone  3,  12  <  a  <  20;  and  for 
Zone  4,  20  s  a  <  35.  Zone  1  areas  normally  have 
less  than  50  taxa  in  their  floras;  Zone  2  areas 
typically  have  75-125  taxa;  Zone  3  areas  have  up 
to  250  taxa;  and  Zone  4  areas  may  have  as  many  as 
500  taxa. 

There  are  three  of  Young’s  floristic  zones  in  the 
Prudhoe  Bay  region  (Table  47).  The  area  immedi¬ 
ately  adjacent  to  the  coast,  r  presented  by  West 
Dock,  had  a  summer  warmth  index  of  8.4  in  1977, 
which  places  this  area  in  Zone  2.  The  average  in¬ 
dex  for  this  site  for  several  years  would  probably 
be  less,  since  1977  was  an  abnormally  warm  year 
on  the  North  Slope.  Inland  sites,  represented  by 
Drill  Site  2,  Pad  F,  Arco  and  Deadhorse,  have 
warmth  indices  between  12  and  29.  Arco,  Drill 
Site  2  and  Pad  F  are  clearly  in  Zone  3.  Deadhorse 
would  be  in  Zone  4  on  the  basis  of  the  1977  tem¬ 
peratures,  but  that  was  an  abnormal  year.  The 
number  of  taxa  currently  known  from  just  south 
of  Deadhorse  suggests  this  area  is  actually  in  Zone 
3.  However,  the  number  of  taxa  increases  very  ra¬ 
pidly  toward  the  south,  so  the  boundary  of  Zone  4 
is  not  far  south  of  Deadhorse. 

Each  taxon  in  the  Prudhoe  Bay  flora  was  placed 
in  a  single  zone  using  Young’s  (1971)  judgements 
whenever  possible.  For  plants  that  do  not  also  oc¬ 
cur  on  St.  Lawrence  Island,  Hulten’s  (1968)  maps 
were  used.  Some  of  these  are  probably  outdated, 
but  the  northern  limits  for  the  great  majority  of 
taxa  arc  at  least  close  to  those  shown  by  Hulten.  In 
a  few  cases  a  taxon  did  not  conform  to  Y'oung’s 
boundaries  throughout  the  Arctic.  Fcr  example,  a 
species  may  follow  the  northern  edge  of  Zone  3 
throughout  most  of  its  range,  yet  it  may  have  an 
isolated  occurrence  in  Zone  1 ,  possibly  due  to  ge¬ 
netic  differences  within  the  currently  defined  tax¬ 
on.  In  these  instances  the  northern  limit  of  the  tax¬ 
on  in  the  areas  closest  to  Alaska  was  used.  The 
floristic  classifications  for  the  223  vascular  plants 
used  in  this  analysis  are  in  Appendix  D. 

To  examine  the  changes  in  the  regional  flora 
with  respect  to  the  coastal  temperature  gradient, 
the  region  was  divided  into  temperature  areas  based 
on  the  1977  mean  July  isotherms  (Fig.  62).  Al¬ 
though  1977  was  warmer  than  normal,  it  is  the  on¬ 
ly  year  for  which  there  are  good  data  for  all  the 
stations  near  the  coast.  The  4°C  isotherm  is  the 
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Figure  61.  Florisric  zones  for  analyzing  the  northern  limits 
of  plant  distribution.  (Adapted  from  Young  1971.) 


Table  47.  Summary  of  summer  temperature  data  for  several  stations  along  the  Sagavanirktok  River, 
Alaska.  The  summer  warmth  index  a  is  the  sum  of  all  mean  monthly  temperatures  above  0°C\  The  thaw  degree-day  (TDD) 
accumulation  is  the  sum  of  all  daily  mean  temperatures  above  0°C.  The  floristic  zones  are  determined  by  Young's  (1971)  cri- 


teria:  Zone  1,0  s  a  <  6;  Zone  2,  6  S  a  <  12;  Zone  3,  12  S  a  <  20;  Zone  4,  20 
the  willow  collection  locations. 

Distance  to  coast  tkm)  Temperature  <°C) 

<  a 

<  35.  The  starred  (*)  stations  are 

Summer 

Station 

Shortest 

In  wind 
direction 
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A 

s 
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index 
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1976 
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3 
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Figure  62.  Temperature  zones  within  the  Prudhoe  Bay  region.  Boundaries  are  based  on  1977  data  at 
stations  A  through  E  and  on  the  distance  to  the  coast  measured  in  the  direction  of  the  primary  summer 
winds. 


boundary  between  Area  A  and  Area  B,  and  the 
7°C  isotherm  is  the  boundary  between  Areas  B 
and  C.  The  7°C  isotherm  was  used  because  it 
corresponds  to  the  boundary  between  Cantlon’s 
littoral  and  typical  tundras,  and  because  the  July 
mean  temperature  at  Deadhorse  is  near  this  value. 
The  lines  for  the  isotherms  were  based  on  temper¬ 
atures  at  five  stations:  West  Dock,  Drill  Site  2, 
Pad  F,  ARCO  and  Deadhorse.  Temperatures  near 
the  coast  have  been  shown  to  be  highly  correlated 
to  distance  to  the  coast  measured  in  the  direction 
of  the  primary  summer  wind  vector,  N75°E 
(Walker  and  Webber  1979a,  Haugen  and  Brown 
1980).  This  information  was  used  for  determining 
the  position  of  the  4°C  isotherm.  Note  that  the 
area  covered  by  the  maps  in  the  geobotanical  atlas 
of  the  region  (Walker  et  al.  1980)  lies  almost  en¬ 
tirely  within  Area  B.  The  occurrence  of  each  taxon 
in  the  temperature  areas  was  determined  on  the 


basis  of  plant  lists  and  observations  at  the  loca¬ 
tions  shown  in  Figure  62. 

Results  and  discussion 

The  distribution  of  the  various  floristic  units 
with  respect  to  the  total  vascular  flora  and  the 
changes  along  the  moisture  gradient  are  shown  in 
Table  48  and  Figure  63.  The  flora  consists  mainly 
of  arctic-alpine  and  arctic  taxa,  with  81%  of  the 
plants  accounted  for  by  these  two  categories.  The 
arctic-boreal  and  coastal  proportions  are  rela¬ 
tively  small.  More  than  half  of  the  plants  have  cir¬ 
cumpolar  distributions.  The  northern  limits  of 
most  of  the  plants  are  in  Zone  2  or  Zone  3. 

Analysis  of  the  flora  along 
the  moisture  gradient. 

The  dry  sites  within  the  Prudhoe  Bay  region 
have  the  highest  percentages  of  arctic-alpine 


Table  48.  Distribution  of  floristic  units  for  the  total  vascular  Prudhoe  Bay  flora  and 
for  taxa  in  each  moisture  category  . 


Number  of  taxa  (Percentage  of  taxa) 


Total  flora 

Dry  sites 

Moist  sites 

Wet  sites 

Aquatic  sties 

t223  taxa) 

(143  taxa) 

(123  taxa ) 

(68  taxa) 

(14  taxa ) 

Environment 


Arctic-alpine 

107  (48.0) 

76  (53.2) 

62  (  50.4) 

32  (47.1) 

3  (21.4) 

Arctic 

74  (33.2) 

50  (35.0) 

41  (33.3) 

21  (30.9) 

5  (35.7) 

Arctic- boreal 

25  (11.2) 

6  (  4.2) 

13  (10.6) 

7  (10.3) 

5  (35.7) 

Coastal 

17  (  7.6) 

11  (  7.7) 

7  (  5.7) 

8  (11.8) 

1  (  7.1) 

Geographic  Range 

North  America 

16  (  7.2) 

14  (  9.8) 

6  (  4.9) 

4  (  5.9) 

1  (  7.1) 

North  America-Asia 

67  (30.0) 

49  (34.3) 

34  (27.6) 

15  (22.1) 

1  (  7.1) 

East  North  America 

5  (  2.2) 

3  (  2.1) 

4  (  3.2) 

0  (  0.0) 

0  (  0.0) 

Circumpolar 

116  (52.0) 

61  (42.7) 

70  (56.9) 

47  (69.1) 

11  (78.6) 

Northwest  America 

12  (  5.4) 

H  (  7.7) 

5  (  4.1) 

2  (  2.9) 

0  (  0.0) 

West  North  America-Asia-Europe 

7  (  3.1) 

5  (  3.5) 

4  (  3.2) 

0  (  0.0) 

1  (  7.1) 

Northern  l  imit 

Zone  1 

31  (13.9) 

22  (15.4) 

24  (19.5) 

13  (19.1) 

0  (  0.0) 

Zone  2 

89  (39.9) 

59  (41.3) 

54  (43.9) 

31  (45.6) 

6  (42.9) 

Zone  3 

85  (38.1) 

57  (39.9) 

39  (31.7) 

16  (23.5) 

4  (28.6) 

Zone  4 

18  (  8.1) 

5  (  3.5) 

6  (  4.9) 

8  (11.8) 

4  (28.6) 

plants  and  North  American-Asian  plants.  The 
proportion  of  arctic-alpine  taxa  (48%)  is  enhanced 
by  the  proximity  of  the  Brooks  Range.  Murray 
(1978)  noted  that  most  rivers  east  of  and  including 
the  Kuparuk  River  have  their  headwaters  in  the 
Brooks  Range;  many  taxa  normally  associated 
with  alpine  areas,  such  as  Saxifraga  tricuspidata, 
Phlox  sibirica,  Gentiana  prostrata  and  Potentilla 
biflora,  have  probably  used  the  river  systems  as 
corridors  for  dispersal  from  the  mountains  to  suit¬ 
able  habitats  on  the  coastal  plain.  Within  the 
Prudhoe  Bay  region  there  are  many  pingos,  which 
act  as  dry,  alpine-like  islands  in  a  sea  of  wet  tun¬ 
dra.  Other  dry  sites  include  river  terraces,  sand 
dunes  and  high-centered  polygons. 

Young  (1975)  emphasized  the  importance  of 
mountain  ranges  in  the  development  of  the  Berin- 
gian  flora.  He  maintained  that  species  preadapted 
in  the  severe  alpine  climates  of  Asia  and  North 
America  were  able  to  spread  to  low-lying  areas 
when  glaciers  retreated  and/or  the  climate  became 
suitable.  The  climate  of  the  coastal  plain  has  prob¬ 
ably  oscillated  radically  in  conjunction  with  ma¬ 
rine  regressions  and  transgressions  and  the  gener¬ 
ally  dry  climate  of  the  region  during  the  last  glaci¬ 
ation.  The  presence  of  many  small,  dry  refugia, 
such  as  pingos,  has  undoubtedly  helped  speed  the 
rate  at  which  the  vegetation  adjusted  to  changes  in 
climate.  Johnson  and  Packer  (1967)  speculated 


that  it  may  be  the  lack  of  refugia  on  the  sub¬ 
merged  portions  of  the  Beringian  shelf  that  pre¬ 
vented  the  interchange  of  many  alpine  plants  that 
are  now  found  on  only  one  or  the  other  side  of  the 
Bering  Strait. 

There  is  also  a  general  increase  in  the  percentage 
of  Asian  taxa  toward  the  dry  end  of  the  gradient, 
with  34%  in  the  dry  types,  28%  in  the  moist  types, 
22%  in  the  wet  types,  and  only  7%  in  the  emergent 
types.  The  vegetation  types  with  the  highest  per¬ 
centages  of  North  American-Asian  plants  are 
Types  B4,  Bll  and  B13,  with  45%,  39%  and  38%, 
respectively.  Type  B4  occurs  on  river  bars,  Type 
Bll  occurs  on  dry  coastal  bluffs,  and  Type  B13 
occurs  on  stabilized  sand  dunes.  None  of  the  moist 
or  wet  vegetation  types  have  more  than  33% 
North  American-Asian  taxa. 

The  presence  of  so  many  Asian  plants  is  a  result 
of  the  geologically  recent  connection  between 
North  America  and  Asia.  During  major  glacial  in¬ 
tervals  the  sea  level  was  lowered,  exposing  the 
floor  of  the  Chukchi  Sea  and  permitting  the  fauna 
and  flora  to  cross.  Most  of  the  movement  of 
plants  and  animals  was  from  the  west  to  the  east, 
since  the  eastern  routes  of  migration  were  blocked 
by  the  Laurentian  and  Cordilleran  ice  sheets.  This 
is  reflected  in  the  low  number  of  plants,  only  2%, 
that  have  their  centers  of  distribution  to  the  east  of 
Prudhoe  Bay. 
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Figure  63.  Floristic  analysis  of  the  Prudhoe  Bay  region ’s  vascular  flora  based  on  data 
available  in  1980.  The  percentages  of  plant  taxa  in  the  various  floristic  elements  are  portrayed 
for  the  entire  flora  and  for  the  flora  in  each  of  the  major  site  moisture  categories. 


We  might  expect  to  see  a  higher  percentage  of 
Zone  1  plants  in  the  dry  sites  since  these  areas  are 
often  very  exposed  and  seem  to  be  similar  to  the 
polar  deserts  of  the  high  arctic.  However,  there  is 
actually  a  lower  percentage  of  Zone  1  plants  in  the 
dry  sites  than  in  either  the  moist  or  wet  sites  (Table 
48).  There  are  about  equal  percentages  of  Zone  2 
and  3  plants  in  all  moisture  categories,  and  there  is 
a  general  increase  in  the  percentage  of  Zone  4 
plants  with  increasing  site  moisture.  There  are  vir¬ 
tually  no  boreal  or  Zone  4  plants  in  the  coldest 
areas  along  the  coast . 

A  closer  look  at  the  data  from  dry  sites  reveals  a 
possible  explanation  for  the  apparent  anomaly  of 
Zone  1  taxa  in  dry  sites  (Table  49).  The  highest 
percentages  of  Zone  1  plants  occur  in  Types  B2, 


B3,  B12  and  BIS,  all  with  over  30%  Zone  1  plants. 
Type  B2  occurs  on  high-centered  polygons,  B3  on 
frost  boils,  B12  on  coastal  high-centered  poly¬ 
gons,  and  B 1 5  on  frost-active  polygon  rims  near 
the  coast.  These  types  all  have  high  values  for  cry- 
oturbation  (Table  50).  Cryoturbation  was  rated  on 
a  four-point  scale,  and  all  of  these  types  have 
mean  values  of  at  least  three.  Types  B1  and  B6 
also  have  high  values  for  cryoturbation,  but  they 
are  due  mainly  to  the  presence  of  large  hummocks 
and  solifluction  rather  than  to  the  deep  frost  stirr¬ 
ing  that  occurs  in  the  other  vegetation  types. 

Raup  (1968)  has  shown  that  one  of  the  main  se¬ 
lective  advantages  of  high  arctic  plants  is  their 
ability  to  withstand  wide  variations  in  moisture, 
cover  and  frost-disturbance  gradients.  Many  of 
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the  most  common  plants  in  the  Mesters  Vig  dis¬ 
trict  of  Greenland  are  those  that  can  tolerate  a 
great  deal  of  disturbance  to  their  root  systems. 
The  most  exposed  sites  at  Prudhoe  Bay  are  the 
Type  B1  areas,  but  these  sites  are  usually  quite 
gravelly  and  stable.  The  percentage  of  Zone  1 
plants  in  these  sites  is  not  as  high  as  in  the  highly 
frost-active  areas,  suggesting  that  frost  stirring  is 
indeed  a  major  site  factor  selecting  for  Zone  1  taxa 
in  dry  areas,  and  that  extreme  exposure  is  less  im¬ 
portant. 

Beaufort  Sea  influence  and 
the  temperature  gradient 
One  of  the  strongest  controls  on  the  flora  of  the 
region  is  the  Beaufort  Sea.  Its  influence  is  two¬ 


fold.  First,  about  8%  of  the  flora  is  distinctly 
coastal;  these  taxa  are  rarely  found  far  from  the 
ocean.  Within  the  region  there  is  a  distinct  reduc¬ 
tion  of  coastal  taxa  away  from  the  coast.  Of  the  17 
taxa  classed  as  coastal,  only  Dupontia  fisheri,  Sa- 
lix  ovalifolia  ssp.  ovalifolia,  Carex  marina,  and 
Draba  borealis  are  commonly  found  more  than  a 
kilometer  inland.  The  compressed  temperature 
gradient  also  has  a  major  effect  on  the  regional 
flora.  The  diversity  of  the  flora  increases  marked¬ 
ly  with  distance  from  the  coast.  With  respect  to 
the  temperature  areas,  there  are  a  total  of  1 15  taxa 
in  Area  A,  165  in  Area  B,  and  188  in  Area  C. 

The  floristic  changes  associated  with  increasing 
temperature  and  distance  from  the  coast  are  por¬ 
trayed  in  Figure  64.  There  is  a  general  increase  in 


Table  50.  Mean  values  for  cryoturbation  in  the  dry  vegetation  types.  A 
4-point  subjective  scale  is  used:  1 — low,  no  surficial  evidence  of  cryoturbation;  2 — some 
evidence  on  less  than  5%  of  the  surface;  3— much  evidence  on  5-30%  of  the  surface; 
4 — considerable  evidence  on  more  than  30%  of  the  surface. 

Vegetation  Vegetation  Vegetation 


type 

Cryoturbation 

type 

Cryoturbation 

type 

Cryoturbation 

Bl 

2.8 

B6 

3.0 

BI2 

3.0 

B2 

3.0 

B8 

1.0 

BI3 

1.3 

B3 

4.0 

B9 

1.0 

BI4 

2.0 

B4 

1.0 

BIO 

1.0 

BIS 

30 

B5 

2.0 

Bl  1 

2.0 

Overall  mean:  1.7 

ENVIRONMENT 


GEOGRAPHIC 

RANGE 


NORTHERN 

UNIT 


TEMPERATURE  AREAS 


Figure  64.  Floristic  analysis  of  the  three  temperature  areas  in  Figure  62. 


the  percentages  of  arctic-alpine,  arctic-boreal  and 
arctic  plants. 

There  is  an  increase  in  the  North  America, 
North  America- Asia,  and  northwest  America  cat¬ 
egories.  The  percentage  of  circumpolar  taxa  de¬ 
creases,  even  though  the  number  of  circumpolar 
taxa  increases. 

If  we  consider  high  arctic  plants  to  be  those  with 
northern  limits  either  in  Young’s  Zones  1  or  2, 
then  88%  of  the  taxa  in  Area  A  are  high  arctic.  In 
contrast,  Area  B  has  61%  high  arctic  taxa  and 
Area  C  has  53%.  The  percentage  of  high  arctic 
plants  is  smaller  not  because  of  a  decline  in  the 
number  of  high  arctic  taxa,  but  because  of  a  dra¬ 
matic  increase  in  the  number  of  low  arctic  taxa. 
The  number  of  Zone  3  plants  increases  from  24  to 
74,  and  the  number  of  Zone  4  plants  increases 
from  1  to  15. 

The  northern  coast  of  Alaska  and  westernmost 
Canada  is  one  of  two  areas  in  the  Arctic  where  the 
boundaries  for  three  of  Young’s  zones  converge 
within  a  short  distance  of  the  coast  (Fig.  61).  The 
other  is  near  the  Kolyma  River  in  Siberia.  Even 
though  most  of  the  Prudhoe  Bay  region  is  in 
Young’s  Zone  3,  it  is  not  surprising  to  find  several 
Zone  4  plants  here  because  of  the  compressed  zon- 
ation.  There  are  18  Zone  4  plants,  but  none  of 
these  are  abundant  in  the  region,  and  most  occur 
only  in  the  southern  portion  of  the  region. 

The  region  experiences  fairly  dramatic  year-to- 
year  variations  in  the  amount  of  summer  warmth 
that  is  available  for  plant  growth.  Since  the  mean 
summer  temperatures  are  so  near  freezing,  a 
slightly  warmer  summer  can  result  in  a  large  dif¬ 
ference  in  the  total  number  of  annual  thaw  degree- 
days  and  the  magnitude  of  the  summer  warmth  in¬ 
dex. 

Myers  and  Pitelka  (1979)  proposed  that  the  ef¬ 
fects  of  yearly  variations  in  temperature  along  the 
arctic  coast  may,  in  fact,  be  as  important  as  the 
temperature  itself.  They  noted  that  temperature 
fluctuations  near  the  freezing  point  are  far  more 
critical  to  organisms  than  fluctuations  of  compar¬ 
able  magnitude  at  different  temperatures.  Many 
plants  and  animals  in  the  coastal  ecosystems  have 
evolved  phenological  mechanisms  to  deal  with 
these  variations.  For  example,  most  plants  begin 
senescing  early  in  August,  before  the  air  tempera¬ 
tures  seem  to  require  it  (Tieszen  1972).  Myers  and 
Pitelka  viewed  this  as  a  possible  mechanism  to  en¬ 
sure  that  the  photosynthetic  gains  made  during  the 
summer  are  transferred  to  belowground  biomass 
well  before  the  onset  of  even  the  earliest  winter. 
Near  the  arctic  coast  the  yearly  variations  are  criti¬ 
cal  because  the  temperatures  are  so  close  to  freez¬ 


ing.  The  plants  must  be  adapted  to  complete  their 
growth  cycles  within  the  shortest,  coldest  growing 
seasons.  A  paleoecological  implication  of  this  is 
that  relatively  small  changes  in  the  position  of  the 
arctic  coast  should  affect  the  vegetation.  Since  the 
temperature  zonation  is  so  compressed  in  northern 
Alaska,  a  shift  in  the  coastline  of  a  few  kilometers 
caused  by  a  marine  regression  or  transgression 
should  be  accompanied  by  a  corresponding  shift 
of  many  of  the  taxa  that  cannot  tolerate  the  cold 
coastal  environment. 

Since  there  are  so  many  taxa  that  have  tempera¬ 
ture  limitations  near  the  coast  (Tables  51-53),  it 
should  be  possible  to  find  a  suite  of  temperature- 
sensitive  tundra  plants  that  can  be  detected  in  the 
palynological  record.  This  tool  would  aid  in  inter¬ 
preting  climatic  fluctuations  that  have  occurred 
wholly  within  arctic  tundra  regions  beyond  the 
northern  limit  of  birch,  which  has  historically 
been  used  to  detect  shifts  between  a  more  severe 
graminoid-dominated  tundra  and  a  less  severe 
shrub-dominated  tundra  (Livingstone  1955,  Col- 
invaux  1967). 

Florislic  analysis  of  the 
most  common  taxa 

Area  analysis  for  the  master  maps  of  the  region 
(Table  5)  and  cover  data  for  the  various  vegetation 
types  (Appendix  C)  were  used  to  determine  the 
dominant  taxa  in  the  Prudhoe  Bay  landscape.  The 
column  headings  in  Table  54  represent  the  vegeta¬ 
tion  types  that  cover  at  least  0. 1  %  of  the  mapped 
area.  The  taxa  listed  are  those  that  have  at  least 
1%  cover  in  any  one  of  these  vegetation  types. 
Multiplying  the  average  cover  of  a  taxon  within  a 
vegetation  type  by  the  cover  of  the  vegetation  type 
within  the  region  yields  a  value  that  represents  the 
total  cover  of  the  plant  within  that  type.  Summing 
the  values  for  all  the  vegetation  types  yields  the 
total  cover  of  the  plant  taxon  within  the  mapped 
areas. 

Very  few  plants  have  high  percentages  of  cover. 
In  fact,  the  top  two  plants,  Carex  aquatilis  and 
Dryas  integrifo/ia,  account  for  about  64%  of  the 
vascular  plant  cover.  These  two,  plus  Eriophorum 
angustifolium  ssp.  subarcticum  and  E.  triste ,  rep¬ 
resent  about  78%  of  the  cover;  the  top  15  taxa  ac¬ 
count  for  92%  of  the  cover. 

The  top  four  taxa  all  have  their  northern  limits 
in  either  Zone  1  or  Zone  2  (Table  55).  This  ac¬ 
counts  for  the  decidedly  high  arctic  character  of 
the  region.  However,  of  the  taxa  that  cover  more 
than  0.5%  of  the  region  (9  taxa),  only  about  56% 
are  high  arctic.  The  percentage  remains  about  the 
same  if  we  include  all  taxa  with  greater  than  0. 1  % 


Table  51.  Taxa  limited  to  the  coastal  area  (Area  A)  and 
that  have  high  arctic  distributions  (Young’s  Zones  I  or 
2). 


Brava  pilosa 
Carex  subspat  hacea 
Carex  urstna 

Coehlearia  officinalis  ssp.  arctica 
Colpodium  vah/ianuni 
Honekenva  peploides  ssp.  peploides 


Menensia  man  lima  ssp.  maritima 
Phippsia  a/gida 
Pot  enn!  la  pule  he! la 
Primula  borealis 
Puccme/lia  phrvganodes 
Stellaria  humifusa 


Table  52.  Taxa  recorded  only  in  Areas  B  and  C  and  that  have  low 
arctic  distributions  (Young’s  Zones  3  or  4). 


Anemone  richardsonu 

Aniennana  friestana  ssp.  alaskana 

Arabts  l V  rat  a  ssp.  kamchaiica 

A retostaphy/os  rubra 

Arnica  frtgtda 

Aster  si biric us 

Astragalus  abongmorum 

Boykinia  nehardsonii 

Bromus  pumpelhanus  vur.  aretieus 

Carex  ehordorrhiza 

Carex  rotundata 

Carex  vaginal  a 

Chrysanthemum  bipinna  turn  ssp.  bipinnatum 

Deseurainia  sophioides 

Dodeeatheon  frigid um 

Draba  einerea 

Draba  glabella 

Epilobium  davuneum  var.  aretieum 
Equisetum  scirpoides 
Engeron  hunulis 
Enophorum  eallirnx 
Eestuca  rubra 


Gentiana  prostrata 

Gentianella  propin  qua  ssp.  propmqua 

Hippurus  vulgaris 

Juneus  aretieus  ssp.  a/ask  anus 

Juneus  tng/umis  ssp.  albescens 

Kobresia  sibirica 

L.agotis  glauea  ssp.  minor 

Orth  ilia  seeundata  ssp.  obtusata 

Oxvtropis  borealis 

Oxytropis  deflexu  var.  foholo.sa 

( hyfropis  maydelhana 

Parnassia  kotzebuei 

Poa  glauea 

Potent  ilia  hookenana  ssp.  hookenana 
Pyro/a  grandiflora 

Ranunculus  triehophy/lus  ssp.  eradicatus 
Saussurea  angusnfoba 
Seneeio  resedifohus 
Thahetrum  alpinum 
Thlaspi  aretieum 

Utrieularia  vulgans  ssp.  maerorhiza 
M  ilhelmsta  physodes 


Table  53.  Taxa  recorded  only  in  Area  C  and  that  have  low  arctic  dis¬ 
tributions  (Young’s  Zones  3  or  4). 


Aretagrostis  tat i folia  var.  arundmaeea 
Artemisia  fitesii  ssp.  n/esti 
Bupleurum  triradiatum 
Ca/amagrostis  negleeta 
Carex  krausei 
Castil/eja  eaudata 

Cerastium  beeringianum  var.  grandiflorum 
Draba  borealis 
Erigeron  hvperboreus 
Eestuca  ovina  ssp.  alaskensis 
Hedysarum  alpinum  ssp.  ameneanum 
Juneus  eastaneus  ssp.  caslaneus 
Juneus  eastaneus  ssp.  leueoehlamys 
Ledum  palustre  ssp.  deeumbens 


Lupinus  aretieus 

Luzula  t nub  (flora 

Oxytropis  earn f >est ns  ssp.  gracilis 

Oxytropis  campestns  ssp.  jordalh 

Parrya  nudieauhs  ssp.  septentnonahs 

Pedieulans  verticil  fat  a 

Poa  pratensis 

Potent  Ufa  pafustns 

Rubus  ehamaemorus 

Sa/ix  braehvearpa  ssp.  nipfunlada 

Sahx  glauea 

Seneeio  hyperboreahs 

Spargamum  hyjierboreum 

Tofieldia  pusilla 

Vaeeimum  uhgmosum  ssp.  microphvl/um 
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Table  55.  Floristic  breakdowns  for  the  most  common  taxa  in  the  Prudhoe  Bay 
region. 


_ Number  of  taxa  (Percent  of  taxa) 

Percent  of  map  area  covered  by 

each  taxon  All  taxa  in 


>1% 

(4  taxa) 

>0.5* 

(9  taxa) 

>0.1% 

(15  taxa) 

Table  54 
(28  taxa) 

Total  flora 
( 223  taxa) 

Environment 

Arctic-alpine 

3(75.0) 

6(66.7) 

8(53.3) 

16(57.1) 

107(48.0) 

Arctic 

1(25.0) 

3(33.3) 

5(33.3) 

8(28.6) 

74(33.2) 

Arctic- boreal 

0<  0) 

(X  0) 

K  6.7) 

2(  7.1) 

25(11.2) 

Coastal 

0(  0) 

(X  0) 

K  6.7) 

2(  7.1) 

I7(  7.6) 

Geographic  range 

North  America 

1(25.0) 

1(11.1) 

K  6.7) 

K  3.6) 

I6(  7.2) 

North  America-Asia 

0<  0) 

1(111) 

2(13.3) 

4(14.3) 

67(30.0) 

East  North  America 

0(  0) 

0<  0) 

0(  0) 

<X  0) 

5(  2.2) 

Circumpolar 

3(75.0) 

7(77.8) 

12(80.0) 

21(75.0) 

1 16(52.0) 

Northwest  America 

(X  0) 

(X  0) 

(X  0) 

2<  7.1) 

12(  5  .4) 

West  North  America-Asia- Europe 

0(  0) 

(X  0) 

(X  0) 

0(  0) 

7(  3.1) 

Northern  limit 

Zone  l 

2(50.0) 

2(22.2) 

2(20.0) 

5(17.8) 

31(13.9) 

Zone  2 

2(50.0) 

3(33.3) 

5(33.3) 

14(50.0) 

89(39.9) 

Zone  3 

0(0  ) 

4(44.4) 

6(40.0) 

8(28.6) 

85(38.1) 

Zone  4 

(X  0) 

0(  0) 

K  6.7) 

1<  3.6) 

I8(  8.1) 

Table  56.  Floristic  analysis  of  the  15  most  common 
plants  at  the  Sagwon  upland  and  Prudhoe  Bay. 


Number  of  taxa  ( Percent  of  taxa) 


Sagwon  Upland • 

Prudhoe  Bay 

Environment 

Arctic-alpine 

8(53.3) 

8(53.3) 

Arctic 

3(20.0) 

5(33.3) 

Arctic-boreal 

4(26.7) 

1  (6.7) 

Coastal 

0  (0) 

1  (6.7) 

Geographic  range 

North  America 

0  (0) 

1  (6.7) 

North  America-Asia 

4(26.7) 

2(13.3) 

East  North  America 

0  (0) 

0  (0) 

Circumpolar 

9(60.0) 

12(80.0) 

Northwest  America 

1  (6.7) 

0  (0) 

West  North  America-Asia-Europe 

K  6.7) 

0  (0) 

Northern  limit 

Zone  1 

0  (0) 

3(20.0) 

Zone  2 

7(46.7) 

5(33.3) 

Zone  3 

6(40.0) 

6(40.0) 

Zone  4 

2(13.3) 

1  (6.7) 

•  Unpublished  personal  data. 


of  the  total  cover,  and  also  when  we  include  all  the 
taxa  in  the  total  flora.  Circumpolar  taxa  are  pre¬ 
dominant  among  the  plants  with  greatest  cover 
values.  Eighty  percent  of  the  top  15  taxa  are  cir¬ 
cumpolar,  compared  to  52%  for  the  entire  flora. 

At  the  Sagwon  upland,  a  typical  area  of  tussock 
tundra  in  Young’s  Zone  4  about  1 10  km  south  of 
Prudhoe  Bay,  the  top  four  plants  are  Eriophorum 
vagina  turn.  Ledum  palustre  ssp.  decumbens,  Bet- 


ula  nana  ssp.  exilis  and  Vaccinium  uliginosum  ssp. 
microphyllum  *  All  of  these  are  Zone  3  plants 
(Table  56).  Of  the  top  15  plants,  47%  are  high  arc¬ 
tic,  but  there  are  no  Zone  1  plants.  Sixty  percent 
are  circumpolar,  27%  are  arctic-boreal,  and  27% 
North  American-Asian. 


*  Unpublished  personal  data. 


The  only  distinct  trends  evident  in  comparing 
Young’s  floristic  categories  and  site  moisture  were 
a  shift  toward  Zone  4  plants  in  the  emergent  sites 
and  a  lack  of  Zone  1  plants  in  these  areas.  A  closer 
look  at  individual  vegetation  types  in  the  dry  end 
of  the  gradient  showed  that  Zone  1  plants  tend  to 
be  concentrated  in  areas  with  high  levels  of  cryo- 
turbation. 


GROWTH  OF  SAL1X  LANA  TA  ALONG  THE 
SUMMER  TEMPERATURE  GRADIENT 

Introduction 

The  lower  temperatures  near  the  coast  cause 
not  only  floristic  changes  but  also  major  changes 
in  stature  within  species.  This  is  perhaps  best  illus¬ 
trated  with  shrubs.  The  heights  of  willows  along 
the  coastal  plain  river  systems  decrease  from  near¬ 
ly  tree-sized  shrubs  at  the  northern  edge  of  the 
foothills  to  prostrate  forms  at  the  coast.  The  varie¬ 
ty,  abundance  and  stature  of  shrubs  are  key  crite¬ 
ria  in  most  systems  of  floristic  and  vegetation  sub¬ 
divisions  within  the  Alaskan  Arctic. 

This  section  discusses  the  results  of  a  willow 
transect  study  along  the  Sagavanirktok  River  (Fig. 
65)  in  light  of  some  of  these  biogeographic  consid¬ 
erations.  The  objective  of  this  study  is  to  correlate 
willow  height  and  growth  rings  with  the  tempera¬ 
ture  gradient  and  to  relate  this  information  to  the 
vegetation  subdivisions  of  the  coastal  plain. 

Salix  lanata  ssp.  richardsonii,  the  subject  of  this 
investigation,  is  a  shrub  willow  that  is  particularly 
abundant  on  the  Arctic  Coastal  Plain  in  the  vicini¬ 
ty  of  the  Sagavanirktok  River.  In  this  region  it  is 
apparently  a  basophile  that  thrives  in  the  calcium- 
rich  alluvium  and  eolian  deposits  that  border  the 
Sagavanirktok  River.  It  is  infrequent  in  the  acidic 
upland  tundra  of  the  foothills.  This  taxon  is  the 
western  North  American-eastern  Asian  race  of  the 
Eurasian  S.  lanata  and  is  a  part  of  a  circumpolar 
complex  consisting  of  the  subspecies  richardsonii, 
lanata  and  calcicola.  The  latter  two  subspecies  oc¬ 
cur  in  the  eastern  Canadian  Arctic  (Argus  1973). 
Distribution  maps  by  Hulten  (1968)  and  Viereck 
and  Little  (1975)  show  occurrences  of  S.  lanata 
ssp.  richardsonii  slightly  south  of  the  coast  across 
northern  Alaska. 

The  height  of  S.  lanata  depends  on  several  fac¬ 
tors.  It  is  often  abundant  but  stunted  on  the  open 
tundra.  Here  the  soils  are  thoroughly  saturated 
and  nutrient  poor,  the  winter  snow  is  shallow,  and 
the  permafrost  is  close  to  the  surface.  In  low- 
centered  polygon  complexes  it  prefers  the  more 
mesic  conditions  of  the  polygon  rims,  but  often 
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Figure  65.  Location  of  the  wil¬ 
low  transect.  The  transect  is  ap¬ 
proximately  100  km  long. 


the  tallest  open-tundra  willows  are  found  in  the 
troughs  between  the  rims,  where  there  is  protec¬ 
tion  from  the  winter  winds  and  snow  asion.  In 
these  sites,  however,  open-tundra  willows  rarely 
exceed  50  cm  in  height,  even  at  the  southern  end  of 
the  transect.  The  willow  grows  best  along  rivers, 
possibly  because  of  warmer  soils,  better  nutrient 
regimes,  and  the  protection  provided  by  deep  but 
early  melting  snowbanks. 

Salix  lanata  is  a  good  plant  to  study  along  the 
temperature  gradient  because  1)  it  is  a  woody  spe¬ 
cies  with  a  multi-year  growth  record,  2)  it  is  abun¬ 
dant  and  easy  to  collect,  and  3)  it  exhibits  nearly 
its  full  range  of  growth  potential  along  the  Saga¬ 
vanirktok  River  transect. 

Sagavanirktok  River  transect 

The  transect,  which  follows  the  Dalton  High¬ 
way,  offers  a  unique  opportunity  to  study  the  eco¬ 
logical  effects  of  a  very  steep  temperature  gradient 
over  a  flat  surface.  Except  for  summer  tempera¬ 
tures,  the  environment  along  the  Sagavanirktok 
River  is  remarkably  uniform,  mostly  due  to  the 
transect’s  flatness.  The  total  elevation  gain  in  over 


Table  57.  Environmental  data  for  the  willow  transect. 


Wind** 

Precipitation  (28  June- 3  Sept  1977 ) 


Station 

Distance 
from  coast 
(km) 

Soil  pH  • 

(mm)  ^ 

Thaw  season 

1976  1977  1978 

Total 

1977  I 978 

Mean 

velocity 

(km/hr) 

Direction 

Prudhoe  Bay,  Wyoming 

6 

7.6 

101 

83 

266 

178 

snow  gauge 

Deadhorse 

12 

7.8 

58 

15.0 

NE 

Franklin  Bluffs 

37 

7.6 

56 

101 

12.4 

NF. 

Sagwon  Upland 

102 

5.9 

74 

145 

61 

2X8 

140 

9.8 

St  &  sw 

•  Data  from  Webber  et  al.  (1978). 

+  Unpublished  CRRE!  data. 

*•  Unpublished  data  from  K.  Everett.  Ohio  State  University,  1979, 


100  km  is  only  about  150  m.  Table  57  summarizes 
most  of  the  available  data  for  other  site  factors. 
Komarkova  (in  Webber  et  al.  1978)  measured  the 
soil  pH  at  17  sites  along  the  transect  and  found  the 
soils  to  be  consistently  basic  on  the  coastal  plain, 
with  pH  7.5  ±0.18  (S.D).  She  found  one  acidic 
sample  at  the  southern  end  of  the  transect  in  the 
foothills. 

The  precipitation  data  from  the  transect  are 
sparse,  but  Haugen  and  Brown  (1980)  concluded 
from  this  and  data  from  several  sites  on  the  coast¬ 
al  plain  that  there  is  no  substantial  difference  in 
precipitation  between  littoral  areas  and  inland 
areas.  There  are  no  available  fog  data  for  the  tran¬ 
sect,  but  fog  is  common  at  the  coast  and  less  com¬ 
mon  inland. 

Snowpack  data  are  available  only  for  Prudhoe 
Bay,  where  the  average  wind-packed  snow  depth  is 
between  30  and  40  cm  (Benson  et  al.  1975,  Everett 
and  Parkinson  1977).  Observations  indicate  that 
the  snowfall  amounts  do  not  vary  greatly  along 
the  length  of  the  transect.  A  more  important  con¬ 
sideration  with  regard  to  willow  growth  is  the 
depth  of  snowdrifts,  particularly  in  drainage  chan¬ 
nels.  The  highest  willows  are  invariably  found  in 
areas  where  there  is  enough  microrelief  variation 
to  create  moderately  deep  snowbanks  in  winter. 
While  snow  depth  is  an  important  consideration, 
there  is  no  evidence  to  suggest  that  the  willows  on 
the  northern  end  of  the  transect  are  shorter  be¬ 
cause  of  a  lack  of  deep  snow  microsites. 

The  only  factor,  other  than  temperature,  that 
could  be  an  important  variable  with  respect  to  wil¬ 
low  growth  is  wind.  Summer  wind  data  for  1977 
(Everett  1980b)  show  the  main  wind  direction  to 
be  from  the  northeast  at  Prudhoe  Bay  and  Frank¬ 
lin  Bluffs,  particularly  during  the  early  part  of  the 
summer.  During  the  end  of  July  and  all  of  August 


a  southerly  component  becomes  important  as  the 
Arctic  Front  weakens  and  warm  air  spreads  from 
inland  toward  the  coast.  Winter  winds  are  consis¬ 
tently  from  the  northeast  at  Prudhoe  Bay  (Gam- 
ara  and  Nunes  1976).  Summer  winds  were  some¬ 
what  stronger  at  Prudhoe  Bay  than  at  Franklin 
Bluffs  or  the  Sagwon  upland  in  1978  (Table  57). 
The  mean  1978  summer  velocity  at  Prudhoe  Bay 
was  15  km/hr,  compared  to  12.4  km/hr  at  Frank¬ 
lin  Bluffs  and  9.8  km/hr  at  the  Sagwon  upland. 
The  biological  importance  and  the  regularity  of 
these  differences  need  to  be  investigated  further. 
Overall,  it  would  be  difficult  to  imagine  a  more 
uniform  environment  on  which  to  overlay  a  steep 
temperature  gradient. 

Details  of  the  temperature  gradient 

The  National  Weather  Service  has  been  record¬ 
ing  summer  temperatures  at  Prudhoe  Bay  since 
1970.  They  also  reported  temperatures  at  all  the 
pipeline  construction  camps  during  construction 
of  the  road  and  pipeline  from  1975  to  1977.  CRREl 
researchers  have  continued  to  monitor  tempera¬ 
tures  at  the  construction  camps  and  several  addi¬ 
tional  sites  since  1976.  Six  of  the  stations— West 
Dock,  Drill  Site  2,  Pad  F,  Arco,  Deadhorse  and 
Franklin  Bluffs — are  on  the  coastal  plain  (Fig. 
66).  Data  from  these  stations  and  a  site  on  the  Sag¬ 
won  upland,  located  in  the  foothills  at  the  south¬ 
ern  edge  of  the  coastal  plain,  have  been  used  to 
portray  the  temperature  gradient  (Table  47)  (Hau¬ 
gen  1980). 

The  mean  summer  temperatures  decrease  expo¬ 
nentially  near  the  coast  (Fig.  67)  due  to  the  influ¬ 
ence  of  the  cold  sea.  The  temperature  gradient  is 
considerably  steeper  than  was  recognized  by  previ¬ 
ous  investigators  before  data  from  inland  stations 
were  available  (e.g.  Conover  1960).  Temperatures 


WILLOW 

TRANSECT 


Brooks  Range 


Southern  Northern 

Foofhitis  Foothills 


Coastal  Plain 


Latitude 


68° 


1  ;  i 

69° 


Distance  to 
Arctic  Coast  (km) 


l  .  i 

200  100 


70° 


0 


Figure  66.  Location  of  temperature  stations  and  willow  collection  sites. 


at  the  coast  are  close  to  freezing  for  most  of  the 
summer,  and  accumulation  of  thaw  degree-days  is 
often  less  than  300 °C  (Fig.  68).  At  the  southern 
end  of  the  coastal  plain  the  mean  July  temperature 
is  near  10 °C  and  the  number  of  total  thaw  degree- 
days  is  over  three  times  that  at  the  coast  (Table 
47). 

Growth  rings  in  willows 
Growth  rings  are  commonly  used  for  detecting 
variations  in  summer  warmth  (Douglas  1919,  Hus- 
tisch  1948,  Glock  1955,  Polunin  1955,  LaMarche 


Figure  67.  Temperature  gradient  along 
the  coastal  plain  section  of  the  trans- 
Alaska  pipeline.  This  correlation  is  slightly 
higher  than  with  the  shortest  distances  to  the 
coast.  Points  represent  temperatures  at  sta¬ 
tions  shown  in  Figure  66. 

1974,  Fritts  1976).  The  amount  of  woody  stem  tis¬ 
sue  added  annually  represents  the  excess  of  photo- 
synthates  not  used  for  metabolic  processes  (Fritts 
1976).  Trees  have  been  shown  to  exhibit  smaller, 
more  irregular  annual  growth  rings  at  lower  tem¬ 
peratures.  Rings  in  woody  shrub  species  are  also 
reduced  and  more  variable  near  their  northern 
limit.  However,  many  environmental  factors  be¬ 
sides  air  temperature  can  influence  the  size  of  radi¬ 
al  increments,  including  moisture,  soil  tempera¬ 
ture,  wind,  nutrients  and  competition  (Fritts 
1976).  External  factors,  such  as  fire,  pollution  and 
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Figure  68.  Thaw  degree-days  along  the  wil¬ 
low  transect. 

herbivores,  are  also  important,  as  are  naturally  oc¬ 
curring  factors  related  to  growth  and  phenology, 
such  as  leaf  area,  crown  size,  flowering  and  senes¬ 
cence  (Fritts  1976). 

Clearly  many  site  and  biological  factors  affect 
the  size  of  annual  ring  increments,  and  extreme 
care  must  be  used  in  ascribing  variations  to  any 
single  factor.  In  this  study  no  detailed  analysis  of 
each  site  was  made,  nor  were  notes  taken  regard¬ 
ing  the  status  of  individual  specimens.  The  collec¬ 
tions  were  made  quickly  from  nearly  equivalent 
sites  with  the  sole  intent  of  seeing  if  there  was  an 
obvious  trend  in  the  size  of  open-tundra  Salix  lan- 
ata  growth  rings  corresponding  to  the  temperature 
gradient.  Naturally  all  of  the  factors  mentioned 
above  would  also  have  an  influence  and  could 
mask  or  distort  the  effects  of  temperature. 

The  use  of  angiosperms  for  growth  ring  analysis 
is  not  particularly  common.  Gymnosperms  are 
used  whenever  possible  because  they  have  small 
wood  cells  that  produce  neat,  orderly  rings.  An¬ 
giosperms  have  large-diameter  vessels,  resulting  in 
porous  wood.  The  vessels  distort  the  accompany¬ 
ing  fibers,  making  interpretation  difficult  (Pan¬ 
shin  et  al.  1964).  Angiosperms  can  also  produce 
more  irregular  rings  because  of  phenological  fac¬ 
tors,  such  as  large  annual  differences  in  flower 
and  seed  production.  However,  since  there  are  no 
common  gymnosperms  on  the  Arctic  Slope  of 
Alaska,  dendrochronological  studies  are  limited  to 
angiosperms.  Salix  lanata  is  a  ring-porous  angio- 
sperm  with  a  marked  difference  between  the  cells 
produced  in  early  spring  and  those  produced  in 
summer. 


The  literature  regarding  growth  ring  studies  in 
the  Arctic  is  sparse.  Warren  Wilson  (1964)  cited 
several  old  papers  from  Europe  (Kraus  1874, 
Warming  1888,  Ambronn  1890,  Kihlman  1890) 
that  record  growth  rings  for  a  variety  of  arctic  spe¬ 
cies.  Warren  Wilson  used  these  data,  his  own  Salix 
arctica  data  from  Cornwallis  Island,  and  other 
data  from  subarctic  areas  (Middendorf  1867, 
Cooper  1931,  Hustisch  1948)  to  relate  the  mean 
thickness  of  annual  rings  to  the  severity  of  the  cli¬ 
mate.  He  found  that  the  mean  thickness  varied 
from  0.07  mm  in  the  High  Arctic  on  Cornwallis  to 
2.73  mm  in  the  Subarctic  of  southern  Alaska. 
These  values  were  only  for  deciduous  taxa  such  as 
Salix  and  Betula  and  did  not  include  ericaceous 
shrubs,  which  have  comparatively  narrow  rings. 
Values  from  the  Middle  and  Low  Arctic  (Polunin 
1951)  ranged  from  0.21  to  0.71  mm. 

Beschel  and  Webb  (1962)  studied  S.  arctica  on 
Axel  Heiberg  Island.  They  commented  on  the 
large  number  of  growth  irregularities  for  this  tax¬ 
on.  The  annual  ring  increments  varied  from  0  to 
0.8  mm;  the  average  was  0.2  mm. 

Raup  (1965)  examined  Salix  arctica  growing  on 
turf  hummocks  in  Greenland.  He  found  that  rings 
often  showed  reductions  in  width,  presumably  due 
to  physical  injury  caused  by  soil  movement,  desic¬ 
cation  or  rodents.  Frequent  suppressions  such  as 
those  described  by  Raup  were  also  apparent  in  S. 
lanata  along  the  willow  transect,  although  the 
causes  of  suppressions  are  likely  to  be  different. 

Methods 

Field  work 

Seven  locations  (Fig.  66)  were  selected  for  meas¬ 
uring  heights  and  collecting  S.  lanata  in  July  1977. 
Four  of  these — Drill  Site  9,  Deadhorse,  Mile  350, 
and  Pipeline  Intersection — were  established  within 
40  km  of  the  coast  to  measure  willow  growth  in 
the  steepest  part  of  the  temperature  gradient.  The 
two  stations  at  the  southern  end  of  the  tran¬ 
sect — Pump  2  (Coastal  Plain)  and  Pump  2  (Foot¬ 
hills) — were  within  2  km  of  each  other  to  see  if  the 
better-drained  environment  on  the  upland  affect¬ 
ed  the  height  of  open-tundra  willows.  Another 
measurement  site  was  added  in  1980  near  the  East 
Dock  about  0.5  km  from  the  coast  in  the  northern¬ 
most  stand  of  open-tundra  willows  along  the  tran¬ 
sect. 

At  each  location  the  heights  of  50  willows  were 
measured  in  a  streamside  site  and  50  on  an  open- 
tundra  site  (Table  58).  An  attempt  was  made  to 
measure  only  the  tallest,  most  fully  developed  wil¬ 
lows.  Fifty  willows  (without  their  roots)  were  col- 
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Table  58.  Summary  of  willow  height  data  along  the  Sagavanirktok  River. 


Predicted 


Height  of  open  - 


Height  of  sir  earn  - 


Distance  mean  July  Predicted  tundra  willows  (an/  side  willows  (cm) 

to  coast  temperature *  mean  TDD*  Standard  Standard 


Station 

(km) 

ret 

i°  a 

Mean 

deviation 

Mean 

deviation 

Fast  Dock 

0.7 

3.3 

288 

10.5 

1.9 

0.0 

0.0 

Drill  Site  9 

4.0 

4.9 

437 

10.3 

1.9 

10.3 

2.2 

Deadhorse 

12.0 

6.3 

569 

28.7 

5.6 

21.6 

8.6 

Mile  350 

25.0 

7.5 

679 

26.6 

3.8 

40.3 

8.3 

Pipeline  intersection 

37.0 

8.2 

746 

28.6 

5.7 

92.6 

16.2 

Franklin  Bluffs 

70.0 

9.5 

869 

35.4 

9.5 

109.4 

16.1 

Pump  2-Coastal  Plain 

98.0 

10.2 

943 

37.2 

7.5 

146.7 

25.4 

Pump  2-Foothills 

100.0 

10.3 

947 

35.7 

12.2 

148.8 

28.9 

*  Based  on  regressions  of  1976  and  1977  temperature  data  (Haugen  1979)  from  scsen  sites  along  the  haul  road  transect  (Fig.  66). 


lected  from  each  open-tundra  location  for  analyz¬ 
ing  growth  rings.  The  decision  to  collect  willows 
from  open-tundra  rather  than  streamside  sites  was 
based  on  logistics.  The  open-tundra  specimens 
were  considerably  smaller  and  were  easier  both  to 
handle  and  to  section  for  counting  growth  rings.  It 
was  later  noted  that  the  mass  of  the  50-willow 
bundles  from  each  site  could  serve  as  a  rough  in¬ 
dex  of  net  aboveground  productivity. 

Growth  ring  analysis 

The  willows  were  sectioned  and  mounted  ac¬ 
cording  to  procedures  outlined  by  Jensen  (1962). 
The  stems  were  dehydrated  for  2  weeks  in  alcohol. 
They  were  then  sectioned  in  10-/tm  slices,  mount¬ 
ed,  fixed  by  Mayer’s  albumin,  and  allowed  to  dry 
for  24  hours.  They  were  stained  with  safranin  and 
fast  green,  cleared  in  clove  oil,  and  mounted  in 
Permount  medium. 

The  slides  were  studied  by  projecting  them  on  a 
wall  using  a  Leitz  microscope-slide  projector.  The 
annual  rings  were  marked  on  long  strips  of  paper 
along  two  radii  for  each  section.  The  two  radii 
were  compared,  and  missing  or  false  rings  were 
noted.  Salix  lanala  has  distinct  rings  in  most  cases, 
but  numerous  individuals  had  indistinct  records. 
Twenty-five  sections  were  analyzed  for  each  of  the 
seven  stations;  thus,  175  willow  sections  were  used 
in  the  analysis.  An  attempt  was  made  to  pick  spe¬ 
cimens  with  the  clearest  growth  records. 

Data  analysis 

Frequency  distributions  and  basic  statistics  for 
the  willow  height  data  were  obtained  using  the 
SPSS  Frequencies  subprogram  (Nie  et  al.  1975). 
Fourteen  subsets  of  data,  representing  the  height 
measurements  at  two  sites  (open  tundra  and 
streamside)  at  seven  localities,  were  analyzed.  To 


correlate  height  of  the  shrubs  with  distance  from 
the  coast,  mean  July  temperature  and  thaw  degree- 
days  (TDD),  an  INST  AAR  graphics  regression  rou¬ 
tine  was  used.  The  temperatures  and  TDDs  at  each 
station  were  obtained  from  the  best-fit  regression 
equations.  This  information  was  used  to  calculate 
regression  equations  with  July  mean  temperature 
and  TDDs  as  independent  variables  and  willow 
height  as  the  dependent  variable. 

The  growth  ring  data  were  analyzed  in  the  same 
way.  Subsets  of  growth  rings  representing  the  first 
10  years  of  growth,  the  middle  10  years,  and  the 
last  years  of  growth  were  compared  against  dis¬ 
tance  from  the  coast  .sing  regression. 

Results 

Willow  heights 

Willow  height  increases  as  an  exponential  func¬ 
tion  of  distance  from  the  coast  (Fig.  69)  and  thaw 
degree-days  (Fig.  70).  Open-tundra  willows  have  a 
nearly  linear  response  to  temperature,  while 
streamside  willows  respond  much  more  dramati¬ 
cally  to  increased  warmth.  Near  the  coast,  open- 
tundra  willows  average  10  cm  high.  At  the  edge  of 
the  foothills,  open-tundra  willow  heights  average 
37  cm.  In  contrast,  streamside  willows  vary  from 
10  cm  at  Drill  Site  9  to  147  cm  at  the  foothills. 
Areas  with  less  than  400  TDDs  are  likely  to  have 
taller  willows  in  open-tundra  areas  than  in  stream- 
side  sites  (Fig.  70). 

The  upper  heights  of  streamside  willows  should 
level  off.  Argus  (1973)  listed  the  height  of  S.  tan- 
ata  as  varying  between  60  and  300  cm,  with  a  rec¬ 
ord  height  of  700  cm,  and  Viereck  and  Little 
(1972)  stated  that  the  upper  limit  is  usually  200 
cm.  At  the  base  of  the  foothills  (100  km  from  the 
coast),  where  there  are  approximately  900  TDDs 
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Figure  69.  Willow  height  vs  dis¬ 
tance  from  the  coast. 
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Figure  70.  Willow  height  vs  thaw  degree- 
days.  Temperatures  at  each  willow  collection 
site  are  predicted  values  based  on  19 76  and 
1977  dam  (Haugen  1979). 
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annually,  the  taxon  is  approaching  this  limit.  The 
height  of  open-tundra  willows  appears  to  level  off 
at  around  50  cm. 

The  aboveground  biomass  of  open  tundra  wil¬ 
lows  shows  a  14-fold  increase  along  the  transect 
(Fig.  71);  the  heights  show  only  a  3-fold  increase. 
However,  the  willows  were  not  collected  with  the 
intention  of  measuring  biomass.  The  heights  were 
measured  on  only  the  most  robust  specimens  at  a 
location,  but  smaller  specimens  were  included  for 
growth-ring  analysis. 

Growth  rings 

The  growth  ring  data  arc  summarized  in  Table 
59.  Most  of  the  sectioned  willows,  107  of  175. 
were  in  the  16-  to  30-year  age  class  (Fig.  72). 
Twenty-eight  willows  were  younger  than  this,  and 
40  were  older.  The  oldest  willow  had  60  growth 
rings,  and  the  youngest  had  8.  The  mean  ring 
width  for  all  175  willows  was  133  /<m.  The  subset 
of  willows  in  the  16-  to  30-year  age  class  was  used 
for  regression  analysis  of  mean  increment  w  idths 
to  compare  roughly  equivalent  age  groups.  The 
correlation  of  mean  increment  width  for  this  sub¬ 
set  vs  distance  from  the  coast  is  highly  significant 
(P  s  0.001)  (Fig.  73).  Mean  width  increases  from 
90  gm  at  Drill  Site  9  to  182  near  Pump  Station  2. 
Ring  widths  at  the  coast  are  comparable  to  those 
reported  in  .S',  arctica  by  Warren  Wilson  ( 1064)  for 
Cornwallis  Island  in  the  High  Arctic.  I  he  value  at 
Pump  Station  2  is  less  than  the  range  reported  for 
the  Middle  and  l  ow  Arctic. 


Table  59.  Summary  of  growth  ring  data.  Data  represent  25  open-tundra  willows  collected 
at  seven  stations  along  the  Sagavanirktok  River. 


Ring  width  (urn} 

All  175  Willows  in 

willows  16-  to  30-yr  age  class  { 107  willows } 


Station 

AH  rings 

1st  ten  rings 

Middle  ten  rings  Last  ten  rings 

AH 

rings 

/Vo.  of 

willows 

~x 

S.D. 

X 

so. 

X 

S.D. 

X 

S.D. 

X 

S.D. 

Drill  Site  9 

94 

20 

103 

26 

79 

18 

63 

17 

90 

15 

17 

Deadhorse 

138 

55 

134 

42 

115 

54 

115 

51 

>08 

29 

12 

Mile  350 

103 

19 

114 

24 

87 

30 

77 

31 

105 

19 

21 

Pipeline  intersection 

92 

19 

120 

36 

66 

17 

62 

17 

105 

15 

13 

Franklin  Bluffs 

155 

64 

182 

56 

123 

63 

98 

60 

150 

20 

12 

Pump  2-Coastal  Plain 

150 

50 

174 

41 

108 

S3 

84 

47 

131 

33 

15 

Pump  2-Foothills 

118 

57 

220 

53 

155 

63 

125 

55 

182 

35 

17 

Total 

133 

55 

149 

57 

104 

54 

89 

48 

107 

Figure  72.  Age  classes  of  willow  collections. 
Willows  between  the  ages  of  16  and  30  (dashed  lines ) 
were  used  for  the  regression  analysis. 


Regressions  for  the  subsets  of  ten  inner,  ten 
middle  and  ten  outer  growth  rings  (Fig.  74)  show 
major  differences  between  the  groups.  The  inner 
ten  widths  have  the  highest  correlation  (/?  =  0.63) 
with  distance  from  the  coast.  The  correlation  with 
thaw  degree-days  is  somewhat  lower  (R  =  0.56). 
The  correlations  for  the  middle  and  outer  ten  ring 
widths  are  considerably  lower  (R  -  0.34  and  0.21 
respectively),  but  both  are  significant  (P  <  0.01). 
The  narrow  rings  in  the  outer  part  of  most  stem 


Figure  73.  Open-tundra  willow  growth 
ring  width  vs  distance  from  the  coast. 
Data  represent  only  the  age  class  of  I6-.  0 
years. 


radii  are  apparently  more  a  function  of  the  natural 
senescence  of  the  plant  and  are  not  strongly  corre¬ 
lated  with  summer  warmth. 


Discussion 

This  study  illustrates  that  Salix  lanata  can  be  an 
important  dendrochronological  tool  in  northern 
Alaska,  where  there  is  a  lack  of  gymnosperms  and 
other  taxa  that  have  been  traditionally  used  for 
growth  ring  studies.  The  fact  that  the  stature  and 
productivity  of  this  shrub,  and  probably  others, 
vary  predictably  with  temperature  across  the 
coastal  plain  has  implications  regarding  the  divi¬ 
sion  of  northern  Alaska  into  vegetation  subzones. 

The  stature  and  productivity  of  shrubs  are  key 
criteria  in  all  the  various  vegetation  and  floristic 
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Figure  74.  Mean  growth  ring  widths  for  the  inner  ten, 
middle  ten,  and  outer  ten  growth  rings. 


Table  60.  North  Slope  shrub  data  from  Komdrkovd  and  Webber 
(1979). 


Region 

Distance 
from  coast 
(km) 

Number  of  samples 
Open  Stream 

tundra  bottom 

Cover  of 
deciduous 
shrub  layer 
(%  ±S.D.) 

Height 
of  shrubs 
(m  ±S.D.) 

Coastal 

0-25 

9 

2  ±  2.4 

0.09  ±0.086 

Coastal  Plain 

30-95 

12 

1 

6  ±  4.3 

0.22  ±0.048 

Northern  Foothills 

100-135 

$ 

3 

28  ±25.8 

O.56±0.572 

Southern  Foothills 

140-190 

13 

12  ±  9.0 

0.24  ±0.149 

Brooks  Range 

195-245 

15 

18  ±20.0 

0.16±0.122 

systems  for  dividing  the  Arctic  into  subzones.  The  changes  in  the  total  cover  and  height  of  all 

Polunin  (1951)  noted  that  .  .  the  vegetable  pro-  shrubs  along  the  transect  are  illustrated  by  data 

ductivity  on  land  increases  more  markedly  than  from  a  recent  study  by  Komarkova  (Komarkova 

the  totality  of  species  as  we  travel  further  and  Webber  1979).  She  sampled  vegetation  at 

south  .  .  .”  and  that  most  of  this  increased  pro-  5-km  intervals  along  the  haul  road  from  the  Yu- 

ductivity  is  due  to  the  increased  importance  of  kon  River  to  Prudhoe  Bay.  Part  of  her  sampling 

shrubs  and  dwarf  shrubs.  Andreev  (1966)  similarly  included  measuring  the  height  and  the  percentage 

noted  in  the  East  European  Arctic  that  the  sub-  of  cover  of  the  shrub  layer.  Nearly  all  of  the  North 

zone  of  the  northern  tundra  [the  northern  belt  of  Slope  samples  were  from  open-tundra  sites;  very 

the  subarctic  tundra  subzone  of  Alexandrova  few  were  streamside  sites.  However,  the  open-tun- 

(1970)]  is  characterized  by  well-developed  willow  dra  samples  (Table  60)  include  a  wide  variety  of 

scrub  of  Salix  glauca,  S.  phylicifolia  and  S.  lanata.  habitat  types,  including  tussock  meadows,  boggy 

Farther  south,  particularly  in  Canada  and  the  sites,  and  dry  uplands.  On  the  basis  of  her  vegeta- 

U.S.S.R.,  the  tundra  in  areas  with  adequate  snow-  tion  data,  Komarkova  divided  the  North  Slope 

cover  becomes  even  more  dominated  by  shrubs,  portion  of  the  transect  into  five  regions:  I)  coast- 

with  a  preponderance  of  dwarf  birch  (Betula  al,  2)  coastal  plain,  3)  northern  foothills,  4)  south- 

nana )  and  shrub  willows,  characteristic  of  the  ern  foothills  and  5)  Brooks  Range.  The  distances 

southern  subzone  of  the  subarctic  tundra  of  Alex-  of  the  regions  from  the  Beaufort  Sea  are  shown  in 

androva  (1970)  and  Andreev  (1966).  Table  60.  Her  data  show  that  shrubs  have  their 


greatest  height  and  cover  values  in  the  northern 
foothills  and  that  shrubs  become  less  abundant 
and  shorter  on  the  coastal  plain.  Near  the  coast, 
shrubs  diminish  further. 

Several  authors  have  discussed  the  effect  of 
temperature  on  the  physiognomic  aspects  of  the 
northern  Alaskan  vegetation.  Cantlon’s  (1961)  lit¬ 
toral  tundra  is  a  narrow  band  across  the  northern¬ 
most  limit  of  the  Alaskan  arctic  coastal  plain,  and 
it  is  approximately  delimited  by  the  7  °C  July  mean 
isotherm.  He  based  this  zone  on  a  similarly  named 
subzone  in  the  U.S.S.R.  (Sheludiakova  1938).  This 
boundary  was  also  drawn  by  Alexandrova  (1970) 
to  separate  the  northern  subarctic  subzones.  It  is 
also  approximately  the  same  region  that  Komar- 
kova  termed  the  coastal  region  (Komarkova  and 
Webber  1979).  The  vegetation  of  the  northern 
region  in  these  classifications  is  characterized  by 
poor  development  of  shrub,  dwarf-shrub  and 
tussock  tundra  and  a  scarcity  of  ericaceous 
shrubs.  Clebsch  and  Shanks  (1968)  found  the 
same  trend  along  a  transect  from  Barrow  to  Atka- 
sook,  Alaska.  The  contrasts  between  oceanic  and 
continental  arctic  vegetation  have  also  been  noted 
in  Greenland  (Sdrensen  1941,  Bocher  1954). 

Cantlon’s  and  Sheludiakova’s  littoral  tundra  is 
the  area  with  a  July  mean  temperature  less  than 
7°C.  Along  the  transect  of  this  study,  littoral  tun¬ 
dra,  based  on  1976  and  1977  temperatures,  occurs 
within  15-22  km  of  the  coast  measured  in  the  di¬ 
rection  of  the  wind  (Haugen  and  Brown  1980) 
(Fig.  68).  This  area  had  less  than  600  annual  TDDs 
in  1976  and  1977.  The  height  of  Salix  lanaia  is  less 
than  25  cm,  even  in  protected,  streamside  environ¬ 
ments  (Fig.  68  and  69).  Although  it  is  not  a  good 
practice  to  draw  boundaries  on  the  basis  of  two 
summers’  data,  the  1976  July  mean  temperature 
was  near  the  8-year  mean  at  the  ARCO  station,  and 
the  width  of  the  littoral  strip  as  indicated  by  the 


temperature  curves  is  probably  at  least  close  to  a 
boundary  based  on  several  summers’  data. 

5.  lanata  and  Cassiope  tetragona  are  the  only 
common  erect  shrubs  within  the  littoral  strip.  All 
other  willow  and  shrub  species  in  this  region  have 
creeping  or  matted  growth  forms.  Immediately 
adjacent  to  the  coast,  where  July  mean  tempera¬ 
tures  are  4°C  or  less  and  the  total  TDDs  are  less 
than  400,  Salix  lanata  does  not  occur  in  streamside 
sites  and  is  extremely  stunted  on  the  open  tundra. 
South  of  Deadhorse  the  abundance,  diversity  and 
stature  of  willows  increase  dramatically.  At  30  km 
from  the  coast,  S.  lanata  exceeds  dwarf-shrub  sta¬ 
ture  (50  cm,  Fig.  69)  in  protected,  streamside  envi¬ 
ronments,  and  other  erect  willows,  including  S. 
alaxensis,  S.  niphoclada  and  S.  glauca ,  become 
more  common.  It  is  apparent  that  the  allocation 
of  plant  productivity  for  woody  support  tissues 
becomes  a  lower  priority  in  the  northern  Arctic. 
This  affects  both  the  amount  of  aboveground  bio¬ 
mass  for  individual  taxa  and  the  amount  of  vege¬ 
tation  as  a  whole. 

Because  of  the  gradual  macrorelief  changes  on 
the  arctic  coastal  plain  of  Alaska,  the  changes  in 
vegetation  are  continuous  but  subtle.  Consequent¬ 
ly  it  is  difficult  to  draw  boundaries  for  vegetation 
subzones  within  this  physiographic  province. 
Nonetheless,  changes  do  occur,  and  they  can  be 
related  to  the  composition  and  physiognomy  of 
the  shrub  vegetation.  Efforts  to  map  the  vegeta¬ 
tion  of  northern  Alaska  depend  heavily  on  remote 
sensing  data.  Landsat  imagery  and  high-altitude 
photographs  cannot  distinguish  tundra  commun- 
it  '  floristics,  but  the  abundance  and  stature  of 
shrubs  can  in  many  instances  be  interpreted  and 
are  thus  more  useful  criteria  for  defining  broad 
vegetation  boundaries.  The  information  from 
photographs  could  be  complemented  with  temper¬ 
ature  isotherm  data  (e.g.  Haugen  and  Brown 


Table  61.  Shrub  subzones  along  the  Sagavanirktok  River  on  the  Arctic  Coastal  Plain. 


Distance 

Height  (cm/of  Salix  lanata 

Dominant  tundra  types 

from  coast 

Open 

Protected 

Open  tundra 

Protected 

Subzone 

(km/ 

tundra 

streamside 

'Wet 

"Moist 

T7n 

streamside 

Immediate  coast 

<  1 

<  15 

None 

Wet  sedge  tundra 

Sedge,  dwarf  shrub 
tundra 

Dwarf  shrub,  crustosc 
lichen  tundra 
and  barren 

Sedge,  dwarf  shrub 
tundra 

Northern  Coastal 
Plain 

1  -.10 

<  25 

<'  50 

Wet  sedge  tundra 

(iraminoid,  dwarf 
shrub  tundra 

Dwarf  shrub,  crustosc 
lichen  tundra 

Dwarf  shrub  tundra 

Mid-  and  Southern 
Coastal  Plain 

30- 100 

<  SO 

<  200 

Wet  sedge,  dwarf 
shrub  tundra 

Tussock  sedge,  dwarf 
shrub  tundra  and 
dwarf  shrub  tundra 

Dwarf  shrub,  forb. 
crustosc  lichen  tundra 

Medium-height  shrub 
tundra 
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1980)  to  aid  in  producing  small-scale  vegetation 
maps  of  northern  Alsaka. 

Using  the  information  from  the  willow  transect, 
the  vegetation  along  the  Sagavanirktok  River  can 
be  divided  into  three  subzones  (Table  61).  The 
subzones  are  based  mainly  on  the  stature  of  shrubs 
in  the  most  protected  streamside  sites.  The  imme¬ 
diate  coastal  subzone  (<  1  km  from  the  sea)  has 
no  erect  willows  in  streamside  sites.  The  northern 
coastal  plain  subzone  (1-30  km  from  the  sea)  has 
streamside  S.  lanata  no  higher  than  50  cm.  The 
mid-  and  southern  coastal  plain  subzone  (>  30 
km  from  the  sea)  has  streamside  willows  taller 
than  50  cm.  These  regions  can  be  related  to  the 
summer  temperature  regime  (Fig.  63,  67  and  68), 
but  a  firm  statement  should  wait  until  data  from  a 
longer  period  of  record  are  available.  Also  the 
streamside  willow  heights  are  from  the  most  pro¬ 
tected  sites  at  each  location,  and  no  data  are  cur¬ 
rently  available  on  the  “average”  willow  heights 
in  streamside  or  open-tundra  environments.  Table 
61  also  gives  a  summary  of  the  typical  open- 
tundra  types  that  occur  along  the  moisture  gra¬ 
dient  within  each  of  the  shrub-defined  subzones. 


SUMMARY 

The  floristic  analysis  showed  that  most  of  the 
mapped  area  at  Prudhoe  Bay  is  in  a  transition 


zone  between  the  cold  coastal  climate  to  the  north 
and  the  more  moderate  climate  to  the  south. 
Along  this  gradient  the  vegetation  changes  from  a 
tundra  dominated  by  high  arctic,  mostly  circum¬ 
polar  taxa  with  a  coastal  element  to  a  low  arctic 
tundra  with  higher  percentages  of  Asian  and 
northern  American  taxa.  The  inland  tundra  also 
has  a  larger  arctic-boreal  element  and  a  much 
smaller  coastal  element. 

The  analysis  with  respect  to  site  moisture  shows 
that  the  arctic-alpine  taxa  are  concentrated  to¬ 
ward  the  dry  end  of  the  moisture  gradient  and  the 
arctic-boreal  taxa  are  concentrated  toward  the  wet 
end.  The  Asian  and  northwest  American  taxa  also 
are  concentrated  toward  the  dry  end  of  the  gra¬ 
dient,  with  a  preponderance  of  circumpolar  taxa 
in  the  wet  end. 

The  study  regarding  S.  lanata  illustrated  the 
strong  relationship  between  the  summer  tempera¬ 
ture  regime  and  the  height  and  growth  rings  of  this 
shrub  taxon  along  the  Sagavanirktok  River.  Fur¬ 
ther  studies  with  other  taxa  and  other  areas  of  the 
coastal  plain  would  be  helpful  and  would  serve  as 
an  excellent  source  of  data  for  establishing  physio¬ 
gnomic  criteria  for  dividing  the  Alaskan  Arctic  in¬ 
to  subzones.  Floristic  information,  such  as  that  of 
Young  (1971),  Murray  et  al.  (1977),  Komarkova 
and  Webber  (1979)  and  the  first  part  of  this  chap¬ 
ter,  complements  the  shrub  information  and  gives 
added  meaning  to  shrub-defined  regions. 


«*. . 
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CHAPTER  6.  SUMMARY  AND  CONCLUSIONS 


The  Prudhoe  Bay  region  is  a  particularly  inter¬ 
esting  area  of  tundra  because  of  its  well-defined 
and  steep  environmental  gradients,  the  combina¬ 
tion  of  which  has  not  been  described  for  any  other 
place  in  the  Arctic.  It  is  a  region  of  wet  coastal 
tundra  that  has  a  unique  substrate  pH  gradient, 
which  is  due  in  part  to  its  coastal  location.  The 
prevailing  northeast  winds  distribute  loess  from 
the  Sagavanirktok  River  over  most  of  the  region. 
The  northwest  portion  of  the  region  is  not  down¬ 
wind  from  the  river  and  consequently  has  acidic 
tundra;  areas  downwind  from  the  river  have  alka¬ 
line  tundra  with  a  gradient  of  declining  soil  pH 
values  away  from  the  river.  The  coastal  tempera¬ 
ture  gradient  is  among  the  steepest  in  the  Arctic. 
Three  of  Young’s  (1971)  four  floristic  zones, 
which  are  based  on  the  amount  of  total  summer 
warmth,  are  present  within  the  region.  The  effects 
of  the  temperature  gradient  can  be  seen  in  the  in¬ 
crease  in  the  total  number  of  plants  in  the  flora 
and  the  increased  plant  productivity,  particularly 
of  shrubs,  as  one  moves  inland.  The  predomi¬ 
nantly  wet  landscape  also  creates  steep  vegetation 
gradients  within  elevation  changes  of  a  few  centi¬ 
meters.  Small  hummocks  and  higher  microsites  as¬ 
sociated  with  ice  wedge  polygon  relief  may  be  ele¬ 
vated  only  10-25  m  above  the  level  of  saturated 
soils  but  can  support  rich  mesic  tundra  plant  com¬ 
munities.  Thus  the  vegetation  at  each  point  in  the 
tundra  is  a  product  of  numerous  microscale, 
mesoscale  and  macroscale  environmental  gra¬ 
dients. 


MICROSCALE  GRADIENTS 

The  moisture  gradient  is  the  most  important  mi¬ 
croscale  influence  and  accounts  for  most  of  the 
variation  on  the  regional  vegetation  maps  (Walker 
et  al.  1980).  Map  boundaries  of  landforms,  soils 
and  vegetation  are  mostly  controlled  by  variations 
in  patterned  ground  forms.  Topographic  variation 
of  a  few  centimeters  has  major  effects  on  plant 
composition  due  to  the  flat,  flooded  landscape 
and  perched  water  tables  that  are  a  result  of  per¬ 
mafrost. 


Soil  moisture  affects  a  variety  of  soil  properties, 
including  pH,  nutrient  regimes  and  the  percentage 
of  organic  matter.  These  changes  are  similar  to 
those  described  for  wet  soils  of  temperate  regions. 
Organic  matter  is  higher  in  wet  sites,  directly  af¬ 
fecting  water  retention,  bulk  density,  thaw  depth 
and  soil  pH.  Soil  nutrients  are  generally  negatively 
correlated  with  soil  moisture,  with  the  exception 
of  ammonium,  which  has  its  greatest  concentra¬ 
tion  in  wet  sites. 

Plant  taxa  respond  to  various  factors  related  to 
the  moisture  gradient.  Of  the  site  factors  analyzed, 
hummock  size  and  slope  are  correlated  with  the 
most  taxa,  while  the  actual  percentage  of  soil 
moisture  seems  to  be  less  important.  Organic  mat¬ 
ter  and  available  water  are  important  to  moisture 
conditions  near  the  surface  layer  in  relatively  drier 
soils  and  are  most  important  to  the  cryptogams. 
Of  the  moisture-related  nutrients,  phosphorus 
shows  the  most  and  strongest  correlations  with 
plant  taxa,  followed  by  nitrates,  potassium  and 
ammonium. 

Other  microscale  gradients,  such  as  snow  depth, 
cryoturbation  and  animal  activity,  were  studied  in 
less  detail;  lists  of  plants  correlated  with  subjective 
ratings  for  these  factors  were  compiled.  Cryo¬ 
turbation  is  a  particularly  important  factor  worthy 
of  more  detailed  study  within  the  region. 

Data  are  presented  in  the  appendices  to  docu¬ 
ment  42  vegetation  types.  Environmental  and  spe¬ 
cies  information  from  92  permanent  study  plots 
provide  an  extensive  data  base  for  future  studies  in 
the  region.  Detailed  vegetation  maps  and 
planimetry  data  for  a  140-kmJ  area  are  also  part  of 
the  data  base  and  provide  a  valuable  historical 
baseline  for  this  recently  developed  area. 


MESOSCALE  GRADIENTS 

Carbonate-rich  silt  deposited  downwind  from 
the  Sagavanirktok  River  influences  a  number  of 
substrate  factors,  including  percentage  of  organic 
matter,  pH,  soil  particle  size,  water-holding  cap¬ 
acity  and  soil  nutrients.  Studies  in  equivalent  wet- 
tundra  sites  located  at  various  distances  from  the 


MACROSCALE  GRADIENTS 


river  show  that  organic  matter,  water  retention, 
silt,  clay  and  all  soil  nutrients  increase  away  from 
the  river,  while  sand,  carbonates  and  pH  decrease. 

Most  of  the  region  has  alkaline  soils,  but  there  is 
an  area  in  the  northwest  part  of  the  region  that  is 
relatively  unaffected  by  loess,  and  the  soils  in  this 
area  are  acidic.  Nutrients  increase  toward  the  west 
due  to  greater  percentages  of  clay  and  organic 
matter  and  presumably  higher  cation  exchange 
capacities.  In  the  acidic  tundra  areas,  nutrient 
levels  are  comparable  to  the  alkaline  areas  except 
for  phosphorus,  which  is  very  low.  The  optimum 
pH  for  nitrates  and  calcium  is  near  7.  Magnesium 
is  highest  in  soils  with  somewhat  lower  pHs.  Scat- 
tergrams  of  nutrient  concentrations  (except  for 
ammonium)  show  distinctive  clusters  related  to 
their  geographic  position  within  the  oilfield. 

The  effects  of  the  loess  gradient  on  vegetation 
are  difficult  to  isolate  totally  from  moisture-gra¬ 
dient  effects,  but  many  taxa,  particularly  mosses, 
liverworts  and  lichens,  show  positive  correlations 
with  clay,  calcium,  magnesium  and  distance  from 
the  Sagavanirktok  River.  Only  a  few  plants,  in¬ 
cluding  Drvas  integrifolia,  Saxifraga  oppositifolia 
and  several  dune  plants,  are  positively  correlated 
with  pH  and  carbonates. 

The  calcium  gradient  opposes  the  pH  gradient, 
presumably  due  to  low  cation  exchange  capacities 
near  the  Sagavanirktok  River.  Numerous  plants 
are  positively  correlated  with  calcium,  while  only  a 
few  are  positively  correlated  with  high  pH.  The  re¬ 
gion  abounds  with  calciphiles,  including  Chrysan¬ 
themum  integrifolium,  Carex  saxatilis,  C.  scir- 
poidea,  C.  atrofusca,  C.  higelowii,  Pedicularis 
capitatu,  Sulix  reticulata,  S.  lanala,  Drepanodad- 
u. s  spp.,  Scnrpidium  scorpioides,  Tomenthypnum 
nitens  and  numerous  others.  There  is  not  a  notice¬ 
able  decline  of  calciphiles  in  the  acidic  tundra 
since  the  calcium  levels  are  quite  high  throughout 
the  region.  There  is,  however,  an  increase  in  many 
presumably  aeidophilous  plants,  ineluding  Salix 
plamfnlia  ssp.  /utlchra.  Saxifraga  J'oliolosa,  l.u- 
:ula  arctica.  Polygonum  historta,  Vaeeinium  vitis- 
tdaea.  Dicranum  spp.  and  Polytrichaceae.  Sphag¬ 
num  is  rate  because  ot  the  high  calcium  levels. 

I  he  study  of  the  loess  gradient  indicates  that 
carbonate-: teh  sands  and  sdts  have  a  generally 
negative  etlect  on  vegetation.  More  dramatic  ef¬ 
fects  can  be  expected  from  alkaline  road  dust 
where  corridors  pass  thtough  acidic.  Sphagnum- 
rich  tundra. 


The  coastal  temperature  gradient  is  the  primary 
macroscale  gradient.  The  flora  of  the  region  was 
examined  with  respect  to  temperature  and  the 
moisture  gradient.  The  height  and  productivity  of 
the  willow  Salix  lanata  ssp.  richardsonii  were  also 
analyzed  with  respect  to  the  temperature  gradient. 

The  presently  known  flora  of  the  region  consists 
of  238  vascular  taxa,  25  hepatics,  117  mosses  and 
83  lichens.  The  vascular  plant  list  is  considerably 
larger  than  lists  from  Barrow  and  Fish  Creek,  re¬ 
flecting  the  larger  area  of  study,  the  greater  divers¬ 
ity  of  habitats,  and  the  higher  temperatures  in¬ 
land.  The  cryptogam  lists  are  probably  still  far 
from  complete. 

The  floristic  analysis  of  the  region  examined 
distribution  patterns  related  to  environment,  geo¬ 
graphic  range  and  northern  limits  of  distribution. 
The  environmental  distribution  pattern  shows  that 
arctic-alpine  plants  predominate  (48%  )  but  there 
are  also  strong  arctic  (33%),  arctic-boreal  (11%) 
and  coastal  (8%)  elements.  The  geographic  pat¬ 
tern  shows  that  most  plants  are  circumpolar  (52%) 
with  a  strong  North  American-Asian  influence 
(30%).  Very  few  plants  have  centers  of  distribu¬ 
tion  east  of  Prudhoe  Bay  (2%).  These  patterns  are 
related  to  the  glacial  history  of  northern  Alaska 
and  Canada  and  the  Beringian  land  bridge  to  Asia 
during  the  Pleistocene.  The  proximity  of  the 
Brooks  Range,  the  presence  of  several  large  rivers 
flowing  out  of  the  mountains,  and  the  migrational 
history  of  the  flora  contribute  to  the  large  percent¬ 
age  of  arctic-alpine  plants. 

Most  of  the  plants  in  the  region  have  their 
northern  limit  in  either  Young’s  Zone  2  (southern 
high  arctic,  40%)  or  Zone  3  (northern  low  arctic, 
38%).  Zone  1  (northern  high  arctic)  plants  ac¬ 
count  for  14%,  and  Zone  4  (southern  low  arctic) 
plants  account  for  only  8%.  There  are  higher  per¬ 
centages  of  high  arctic  taxa  in  the  most  frost- 
active  areas.  The  arctic-alpine  and  Beringian  in¬ 
fluences  are  most  pronounced  in  the  dry  vegeta¬ 
tion  stand  types  and  decline  markedly  toward  the 
wet  end  of  the  moisture  gradient;  circumpolar  and 
arctic  -boreal  plants  are  more  common  toward  the 
wet  end. 

Only  four  plant  species  cover  more  than  one 
percent  of  the  mapped  area.  These  are  Carex 
aquatilis,  Dryas  integrifolia,  Eriophorum  angusti- 
foliunt  ssp.  suharcticum  and  E.  triste.  All  of  these 
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have  iheir  northern  limit  in  the  high  arctic,  which 
accounts  for  the  high  arctic  character  of  the  Prud- 
hoe  Bay  vegetation.  Vegetation  in  the  foothills  to 
the  south  is  dominated  by  low  arctic  taxa. 

The  composition  and  stature  of  the  vegetation 
are  strongly  affected  by  the  temperature  gradient. 
The  percentages  of  coastal,  circumpolar,  Zone  1 
and  Zone  2  taxa  decrease  inland,  while  there  are 
marked  increases  in  the  percentages  of  arctic,  arc¬ 
tic-alpine,  arctic-boreal,  North  American-Asian, 
northwest  American,  Zone  3  and  Zone  4  plants. 

South  of  Prudhoe  Bay  there  is  a  dramatic  in¬ 
crease  in  the  total  flora.  The  most  notable  addi¬ 
tions  are  Betula  nana  ssp.  exit  is.  Ledum  palustre 
ssp.  decumbens,  Dryas  octopetala,  Rhododen¬ 
dron  lapponicum,  Arctostaphylos  rubra,  Hedy- 
sarum  mackenzii  and  many  willow  species.  The 
sizes  of  tussocks  and  shrubs  also  increase. 

The  heights  of  Salix  lanata  ssp.  richardsonii 
along  the  coastal  plain  temperature  gradient  are 
decidedly  different  along  streams  than  they  are  on 
the  open  tundra.  Streamside  willow  heights  are 
highly  correlated  with  summer  warmth  and  show 
an  exponential  relationship  to  total  thaw  degree- 
days.  Streamside  willows  are  virtually  absent  at 
the  coast  but  grow  to  200  cm  high  100  km  south  of 
the  coast.  The  response  of  open-tundra  willows  is 
less  dramatic,  they  appear  to  grow  to  only  about 
50  cm  high  and  are  probably  limited  by  wind¬ 
blown  snow.  Open-tundra  S.  lanata  growth  rings 
have  a  highly  significant  correlation  with  tempera¬ 
ture,  particularly  during  the  first  ten  years  of 
growth.  Further  studies  regarding  streamside  wil¬ 
low  growth  rings  should  prove  especially  fruitful 
and  are  likely  to  reveal  patterns  correlated  to  the 
30-year  temperature  record  at  Barrow.  Studies 
with  other  taxa  (e.g.  Salix  planijolia  ssp.  pulchra) 
are  needed  from  acidic  tundra  areas. 

Data  from  the  floristic  analysis  and  the  shrub 
study  can  be  used  for  a  preliminary  small-scale  re¬ 
gional  zonation  that  should  prove  useful  for 
Landsat  and  aerial  photographic  interpretation  on 
the  coastal  plain.  Most  shrub  vegetation  has  high 
reflectivity  of  red  and  far-red  radiation,  making  it 
distinct  on  color  IR  photography.  However,  the 
shrub  data  apply  only  to  the  coastal  plain  in  the  vi¬ 
cinity  of  the  Sagavanirktok  River.  Other  transect 
studies  in  other  coastal  areas  are  needed  to  make 
this  information  more  widely  applicable. 

RELEVANCE  TO  OTHER  STUDIES 


Region,  Alaska  (Walker  et  al.  1980)  have  yielded 
an  abundance  of  environmental  information 
about  a  previously  little  known  area  of  the  Arctic. 
This  tundra  contrasts  markedly  with  the  well- 
known  Alaskan  arctic  tundras  at  Barrow  (Webber 
1978,  Walker  1977),  Cape  Thompson  (Johnson  et 
al.  1966),  the  Seward  Peninsula  (Racine  1974, 
1975,  1977),  the  sand  region  west  of  the  Colville 
River  (Komarkova  and  Webber  1978,  Komar¬ 
kova,  in  prep.),  Fish  Creek  (Johnson  et  al.  1978, 
Komarkova  and  Webber  1978),  Umiat  (Churchill 
and  Hanson  1958),  Oumalik  (Ebersole,  in  prep.) 
and  Peters  Lake  (Batten  1977). 

The  tundra  of  northern  Alaska  is  far  less  homo¬ 
geneous  than  early  impressions  suggested.  In  many 
areas  the  controlling  environmental  gradients  are 
subtle,  thus  emphasizing  that  in  proposed  areas  of 
development,  there  is  still  a  need  for  basic  studies 
of  soils,  surficial  geology,  climate,  tundra  compo¬ 
sition,  productivity  and  phenology.  These  are  a 
first  necessary  step  in  predicting  the  response  of 
the  local  vegetation  and  other  trophic  levels  to  im¬ 
pacts.  A  thorough  analysis  of  the  natural  vegeta¬ 
tion  in  relationship  to  environmental  factors  will 
lead  to  meaningful  experiments  regarding  impacts 
on  tundra.  For  example,  we  now  know  from  re¬ 
cent  experiments  and  observations  at  Prudhoe  Bay 
(e.g.  Walker  et  al.  1978,  Simmons  et  al.  1983, 
Walker,  unpublished  data)  that  the  effects  of  road 
dust,  oil  and  seawater  vary  considerably  depend¬ 
ing  on  soil  moisture,  soil  pH,  local  temperature  re¬ 
gime  and  the  nature  of  the  substrate.  The  simple 
experiments  leading  to  these  conclusions  were  de¬ 
signed  to  measure  the  impact  on  vegetation  types 
along  the  known  environmental  gradients  at  Prud- 
hoc  Bay. 

The  correlation  analyses  and  simple  methods 
used  in  this  report  were  an  effective  means  of  an¬ 
alyzing  a  rather  limited  data  base  from  such  a 
large  area  to  demonstrate  the  existence  and  some 
of  the  effects  of  the  local  environmental  gradients. 
The  results  are  by  no  means  definitive,  but  they 
can  be  used  to  help  in  designing  more  sophisti¬ 
cated  experiments  and  exploring  the  changes  to 
the  system  caused  by  anthropogenic  disturbances. 
Controlled  experiments  utilizing  multivariate  ap¬ 
proaches  will  help  define  individual  plant  respons¬ 
es  and  unravel  the  complexities  of  the  interactions 
between  environmental  variables  and  between 
species.  This  study  is  thus  a  step  toward  a  body  ol 
knowledge  that  can  he  used  to  accurately  predict 
the  influence  of  development-related  impacts  on 
tundra. 


This  study  and  those  involved  with  the  produc¬ 
tion  of  the  Geobotanical  Atlas  of  the  Prudhoe  Bay 
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APPENDIX  A:  ANNOTATED  PLANT  CHECKLIST 
FOR  THE  PRUDHOE  BAY  REGION 


This  checklist  is  an  updated  version  of  a  list  by  Murray  and  Murray  (1978).  It  includes  notes 
regarding  abundance,  habitat  and  field  localities.  The  nomenclature  follows  Murray  and  Murray 
(1978)  except  for  plants  that  do  not  appear  on  their  list.  In  these  cases  the  nomenclature  follows 
Hult^n  (1968)  for  vascular  plants,  Thomson  (1979)  and  Hale  and  Culberson  (1970)  for  lichens, 
Crum  et  al.  (1973)  for  mosses  and  Arnell  (1956)  and  Steere  and  Inoue  (1978)  for  hepatics.  First 
collections  for  the  region  are  listed;  these  also  are  mostly  from  Murray  and  Murray  (1978). 

The  list  contains  238  vascular  plants,  25  hepatics,  115  mosses,  and  83  lichens.  A  total  of  79 
vascular  plants,  12  hepatics,  16  mosses  and  13  lichens  have  been  added  to  the  list  as  a  result  of 
this  study.  Starred  taxa  (*)  have  been  found  only  west  of  the  Kuparuk  River  and  are  therefore 
outside  the  main  region  discussed  in  this  report;  there  are  seven  vascular  plants,  one  hepatic,  and 
one  lichen  that  are  so  indicated.  Double-starred  taxa  (**)  are  nine  collections  mentioned  by  Het¬ 
tinger  et  al.  (1973)  from  a  site  slightly  southeast  of  the  study  area  (Fig.  Al)  that  have  not  been 
found  in  the  main  study  area. 
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Figure  Al.  Locations  of  collection  sites 
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Figure  A1  shows  all  the  collection  sites.  This  figure  is  referred  to  throughout  the  checklist.  The 
abundance  was  rated  according  to  the  following  scale: 

abundant — nearly  always  dominant  or  very  abundant  in  specified  habitats 
common — usually  occurs  with  high  cover  percentages  in  specified  habitats 
frequent — usually  occurs  within  small  areas  of  specified  habitats  but  generally  not 
with  high  cover  percentages 

occasional — does  not  occur  regularly  in  specified  habitat  but  is  also  not  uncommon 
infrequent — recorded  only  a  few  times  in  the  specified  areas 
rare — only  one  to  three  observations  within  the  region. 

Vascular  plants 

Achillea  borealis  Bong. 

C.  Simmons  1981.  Occasional;  dry  river  bars  of  the  Kuparuk  River. 

Agropyron  boreale  (Turcz.)  Drobov  ssp.  hyperarcticum  (Pol.)  Meld. 

D.  Murray  4575.  Occasional;  richly  vegetated  river  bluffs  and  pingos 

Alopecurus  alpinus  Sm.  ssp.  alpinus 

D.  Murray  3410.  Occasional;  dry  to  wet  areas,  bird  mounds,  acidic  and  alkaline  areas,  coast  and 
inland. 

Androsace  chamaejasme  Host  ssp.  lehmanniana  (Spreng.)  Hult. 

D.  Murray  3387.  Frequent;  dry  sandy  areas,  dunes,  riverbanks,  coast  and  inland. 

Androsace  septentrionalis  L. 

D.  Murray  4505.  Occasional;  well-drained  sites  on  pingos  (Figure  Al,  points  27,  38,  40). 
Anemone  parviflora  Michx. 

D.  Murray  4531.  Frequent;  dry  sandy  soil,  streambanks. 

Anemone  richardsonii  Hook. 

D.  Murray  4537.  Occasional;  dry  sandy  soil,  dunes  and  streambanks. 

Antennaria  friesiana  (Trautv.)  Ekman  ssp.  alaskana  (Malte)  Hult. 

Murray  4571.  Infrequent;  dry  sites,  riverbanks,  pingos  (Figure  Al,  points  24,  30,  56). 

Arabis  lyrata  L.  ssp.  kamchatica  (Fisch.)  Hult. 

D.  Murray  3359.  Infrequent;  sandy  disturbed  soil,  Putuligayuk  and  Kuparuk  rivers  (Figure  Al, 
points  25,  29,  32,  34). 

Arctagrostis  latifolia  (R.  Br.)  Griseb.  var.  arundinacea  (Trin.)  Griseb. 

P.  J.  Webber  1978.  One  specimen  collected  from  Gas  Arctic  test  site,  fertilized  berm  (Figure  Al, 
point  54);  probably  more  common. 

Arctagrostis  latifolia  (R.  Br.)  Griseb.  var.  latifolia 

D.  Murray  4554.  Common  in  grassy  areas,  bird  mounds,  riverbanks;  occasional  in  moist  tundra. 
Arctophila  fulva  (Trin.)  Anderss. 

D.  Murray  4555.  Abundant;  water  to  1  m  deep,  lakes  and  streams. 

Arctostaphylos  rubra  (Rehd.  and  Wils.)  Fern. 

D.  Murray  4561.  Rare;  dry  sandy  sites  along  rivers;  common  just  south  of  region  (Figure  Al, 
points  10,  31,  34). 

Armeria  maritima  (Mill.)  Willd.  ssp.  arctica  (Cham.)  Hult. 

D.  Murray  3356.  Occasional;  dry  stabilized  dunes,  riverbanks. 
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Arnica  alpina  (1  .)  Olin. 

L .  Hettinger  456  (lg7l).  Not  collected  in  this  study. 

Arnica  Insula  C'.A.  Mey. 

D  A.  Walker  and  k.  Palmer  80A-124.  Infrequent;  collected  on  dry  river  bar  of  Kuparuk  River 
near  Service  C  ity ;  also  seen  along  the  l  ittle  Putuligayuk  River  (Figure  Al,  points  17,  29,  31). 

Artemisia  arctica  l  ess.  ssp.  arclica 

D  Murray  4568  Occasional;  dry  peaty  acidic  tundra;  frequent  in  river  gravels  and  barren  areas, 
coast  and  inland 

Artemisia  borealis  Pall 

Murray  3356.  Common;  dry  sand  dunes  and  river  gravels. 

Artemisia  glomeruta  l.edeb. 

D.  Murrav  4532.  Frequent;  dry  sand  dunes,  river  gravels. 

Artemisia  tilesii  1  edcb  ssp.  nlesn 

D.  Murray  4569.  Occasional;  river  bars  of  Kuparuk  River. 

Aster  sibirtcus  l  . 

D.  Murray  4574.  Occasional:  dry  sandy  sites  along  rivers. 

Astragalus  uhoriginorum  Richards. 

D.A.  Walker  and  k.  Palmer  80A-104,  det.  D.  Murray. 

Occasional;  dry  sites  along  kuparuk  River  and  some  of  its  tributaries  and  on  pingos  in  the 
Kuparuk  field  (Figure  Al,  points  28,  34,  32,  30,  40). 

Astragalus  alpinus  1  . 

D.  Murray  4540.  C  ommon,  dry  river  sites,  streams,  pingos. 

Astragalus  umoellatus  Bunge 

D.  Murray  4517.  Common;  dry  tundra,  bird  mounds,  shallow  snow  patches. 

Boykinia  richardsonii  (Hook.)  Gray 

D.A.  Walker  503.  Infrequent;  collected  from  coastal  areas  and  near  Kuparuk  River,  open  tundra 
and  snow  patches  (Figure  Al,  points  6,  31,  43). 

Brava  pilosa  Hook. 

D.  Murray  3383.  Frequent;  disturbed  areas.  There  is  much  intergradation  between  this  taxon  and 
B.  purpurascens. 

Bray  a  purpurascens  (R.  Br.)  Bunge 

D.  Murray  3385.  Common;  disturbed  or  unstable  sites,  gravel  pads,  river  gravels,  slumping  river- 
banks,  coast  and  inland.  There  is  much  intergradation  with  B.  pilosa.  Most  of  my  specimens  best 
fit  descriptions  of  B.  purpurascens. 

Bromus  pumpellianus  Scribn.  var.  arcticus  (Shear)  Pors. 

D.A.  Walker  570.  Occasional;  pingo  tops,  riverbanks. 

Bupleurum  triradiatum  Adams  ssp.  arcticum  (Regel)  Hult. 

L.  Hettinger  461  (1973).  Not  collected  in  this  study. 

Calamagrostis  neglecta  (Ehrh.)  Gaertn.,  Mey.  and  Schreb. 

D.A.  Walker  and  K.  Palmer  80A-98.  Occasional;  dry  terraces  of  the  Kuparuk  River  near  Service 
City  (Figure  Al,  points  29,  31). 

Calamagrostis  purpurascens  R.Br.  ssp.  arctica  (Vasey)  Hult. 

D.A.  Walker  81-13.  Occasional;  dry  sites,  pingos,  river  bars. 


Caltha  palustris  L.  ssp.  arctica  (R.  Br.)  Huh. 

D.  Murray  4512.  Frequent;  water,  streams  and  lake  margins. 

Campanula  uniflora  L. 

D.  Murray  3398.  Occasional;  snowbanks  and  pingo  sides  (Figure  Al,  points  24,  40,  41,  43). 
Cardamine  digitata  Richards.  (=  C.  hyperborea  O.E.  Schulz) 

D.  Murray  3399.  Frequent;  dry  to  moist  tundra,  bird  mounds,  frost  scars,  snow  patches. 

Cardamine  pratensis  L.  ssp.  angustifolia  (Hook.)  O.E.  Schultz 
D.A.  Walker  549.  Occasional;  wet  sites  along  streams. 

Carex  aquatilis  Wahlenb.  (including  C.  stans  Drej.) 

D.  Murray  3586.  Abundant;  moist  to  very  wet  tundra  throughout  region. 

Carex  atrofusca  Schkuhr 

D.  Murray  3370.  Occasional;  moist  to  wet  alkaline  tundra,  mainly  inland. 

Carex  bigelowii  Torr.  (including  C.  lugens  Holm,  C.  consimilis  Holm) 

D.  Murray  3416.  Common;  moist  tundra,  coast  and  inland. 

Carex  chordorrhiza  F.hrh. 

D.A.  Walker  288,  det.  D.  Murray.  Occasional;  wet  to  very  wet  acidic  tundra. 

Carex  krausei  Boeck . 

D.A.  Walker  and  K.  Palmer  80A-128.  Only  record  from  Ugnuravik  River  south  of  Kuparuk 
Camp  in  moist  tundra  (Figure  Al,  point  44). 

Carex  marina  Dewey  (=  C.  amblyorhyncha  Krecz.,  Halliday  and  Chater  1969,  C.  glareosa  sensu 
Hult&i  in  part) 

D.A.  Walker  4,  det.  A.  Batten.  Occasional;  wet  tundra. 

Carex  marilima  Gunn. 

D.  Murray  4514.  Infrequent;  sandy  sites  at  coast  and  along  rivers  (Figure  Al,  points  6,  9,  31). 
Carex  membranacea  Hook. 

D.A.  Walker,  5  August  1974,  det.  D.  Murray.  Common;  dry  to  moist  tundra  throughout  region. 
Carex  misandra  R.  Br. 

B.  Murray  3384.  Occasional  in  dry  to  moist  alkaline  tundra;  frequent  in  wet  acidic  and  coastal 
tundra. 

Carex  nardina  E.  Fries 

M.  Walker,  D.A.  Walker  and  M.  Wilson  83-122.  Rare;  pingos. 

Carex  obiusata  Lilj. 

M.  Walker,  D.A.  Walker  and  M.  Wilson  83-119.  Occasional;  pingos. 

Carex  ramenskii  Korn . 

M.  Walker,  D.A.  Walker  and  M.  Wilson  83-83.  Occasional;  wet  saline  tundra. 

Carex  rariflora  (Wahlenb.)  J.E.  Sm. 

D.  Murray  3364.  Occasional  in  wet  tundra;  frequent  in  acidic  coastal  areas. 

Carex  rot  undata  Wg. 

D.  Walker  154  (1975).  Frequent;  wet  to  very  wet  tundra. 

Carex  rupestris  All. 

D.  Murray  4583.  Common;  dry  tundra,  pingos. 


Carex  saxatilis  L.  ssp.  laxa  (Trautv.)  Kalela 

D.A.  Walker,  5  August  1974.  Frequent;  wet  to  very  wet  alkaline  tundra. 

Carex  scirpoidea  Michx. 

D.  Murray  4519.  Common;  dry  alkaline  tundra,  especially  snow  patches. 

Carex  subspathacea  Wormsk. 

D.A.  Walker  and  J.  Batty  PB039.  Abundant;  very  wet  sites  in  saltwater  lagoons;  frequent  on 
sandy  beaches. 

Carex  ursina  Dew. 

D.  Murray  3406.  Frequent;  saltwater  lagoons,  slightly  elevated  microsites. 

Carex  vaginata  Tausch 

D.A.  Walker  526.  Infrequent;  wet  tundra  (Figure  Al,  points  24,  25,  36,  41). 

Cassiope  tetragona  (L.)  D.  Don  ssp.  tetragona 

D.  Murray  4539.  Frequent  in  dry  to  moist  tundra;  abundant  in  well-drained  snowbanks;  common 
in  some  acidic  tussock  tundra  areas  in  the  Kuparuk  field. 

Castilleja  caudata  (Pennell)  Rebr. 

D.A.  Walker  and  K.  Palmer  80A-123.  Occasional;  dry  Kuparuk  River  bars  near  Service  City 
(Figure  Al,  points  29,  31). 

Cerastium  beeringianum  Cham,  and  Schlecht.  var.  beeringianum 
D.  Murray  4538.  Occasional;  dry  tundra,  bird  mounds,  pingos. 

Cerastium  beeringianum  Cham,  and  Schlecht.  var.  grandiflorum  (Fenzl.)  Hult. 

D.A.  Walker  and  K.  Palmer  80A-82.  Common;  dry  and  moist  tundra,  bird  mounds,  pingos. 

Cerastium  jenisejense  Hult. 

D.A.  Walker  and  K.  Palmer  80A-180.  Occasional;  wet  to  moist  tundra. 

Chrysanthemum  bipinnatum  L.  ssp.  bipinnatum 

Halliday  1977.  Frequent;  dry  sandy  sites,  dunes  along  Kuparuk  River. 

Chrysanthemum  integrifolium  Richards. 

D.  Murray  3394.  Frequent;  moist  to  dry  alkaline  tundra,  frost  scars,  bird  mounds. 
Chrysosplenium  tetrandrum  (Lund)  Th.Fr. 

D.  Murray  4525.  Infrequent  on  wet  stream  sides  and  open  tundra;  more  common  near  the  coast 
(Figure  Al,  points  2,  6,  24,  31,  43,  48). 

Cochlearia  officinalis  L.  ssp.  arctica  (Schlecht.)  Hult. 

D.  Murray  4511.  Common  along  coast,  beaches,  wet  and  moist  saline  tundra;  occasional  inland. 
Colpodium  vahlianum  (Liebm.)  Nevski 

Halliday  1977.  Rare;  bare  mud  in  Sagavanirktok  River  estuary  (Halliday  1977);  not  recorded  in 
this  study. 

Deschampsia  caespitosa  (L.)  Beauv.  ssp.  orientalis  Hult. 

D.  Murray  3412.  Frequent;  dry  to  moist  sandy  soils,  rivers,  dunes  and  coast;  occasional  on 
pingos. 

Descurainia  sophioides  (Fisch.)  O.  E.  Schultz 

J.  McKendrick,  11  September  1976.  Common  weed  in  disturbed  areas. 

Dodt  catheon  frigidum  Cham,  and  Schlecht. 

D.A.  Walker  308.  Rare;  moist  stream  sides;  collected  near  Drill  Site  2  near  the  Little  Putuligayuk 
River  (Figure  Al,  point  17). 


Draba  alpina  L. 

D.  Murray  3381,  det.  G.A.  Mulligan.  Note:  Draba  was  poorly  understood  in  this  study.  Yellow- 
flowered  specimens  were  generally  recorded  as  D.  alpina  and  white-flowered  specimens  as 
D.  lactea  D.  alpina  is  frequent  on  dry  to  moist  tundra,  pingos,  bird  mounds  and  animal  dens 
throughout  the  region. 

Draba  cana  Rydb. 

D.A.  Walker  and  K.  Palmer  80A-40,  det.  A.  Batten.  Collected  from  Pad  M  vicinity. 

Draba  borealis  DC. 

D.A.  Walker  and  K.  Palmer  80A-170,  det.  D.  Murray.  Infrequent;  collection  from  animal  den  on 
pingo  near  Kuparuk  River  (Figure  Al,  point  40). 

Draba  cinerea  Adams  (  =  D.  arctica  J.  Vahl) 

D.  Murray  3402,  det.  G.  A.  Mulligan.  See  D.  alpina. 

Draba  corymbosa  R.  Br.  ex  DC.  ( =  D  bellii  Holm,  D.  macrocarpa  Adams,  Mulligan  1974) 

D.  Murray  3371,  det.  G.  A.  Mulligan.  See  D.  alpina. 

Draba  glabella  Pursh  (  =  D.  hiria  L.,  Mulligan  1970) 

D.A.  Walker  272,  det.  D.  Murray.  See  D.  alpina. 

Draba  lactea  Adams 

D.  Murray  3382,  det.  G.  A.  Mulligan.  See  D.  alpina. 

Draba  longipes  Raup 

D.A.  Walker  241,  det.  D.  Murray.  See  D.  alpina. 

Draba  subcapitata  Simm. 

M.  Walker,  D.A.  Walker  and  M.  Wilson  83-52.  Rare;  collected  from  disturbed  site  on  pingo  near 
Pad  F  (Figure  Al,  point  38). 

Dryas  integrifolia  M.  Vahl  ssp.  integrifolia 

D.  Murray  4533.  Abundant;  moist  to  dry  tundra,  riverbanks,  pingos,  animal  dens  throughout 
region. 

Dupontia  fisheri  R.Br.  ssp.  fisher i 

D.A.  Walker  81-95a.  Infrequent;  coastal  meadows. 

Dupontia  fisheri  R.  Br.  ssp.  psilosantha  (Rupr.)  Hult. 

D.  Murray  4563.  Abundant  along  coast  in  moist  to  wet  sites;  occasional  inland. 

Elytnus  arenarius  L.  ssp.  mollis  (Trin.)  Hult.  var.villosissirnus  (Scribn.)  Hult. 

D.  Murray  341 1.  Common  on  dry  sand  dunes;  occasional  along  streams  and  coast. 

Epilobium  davuricum  Fisch.  var.  arcticum  (Sam.)  Polunin 
Halliday  1977.  Not  recorded  in  this  study. 

Epilobium  latifolium  L. 

D.A.  Walker  557.  Frequent  on  river  gravels  and  some  gravel  pads. 

Equisetum  arvense  L. 

D.  Murray  4515.  Frequent;  snowbanks  and  streambanks. 

Equisetum  scirpoides  Michx. 

D.  Murray  3380.  Frequent;  late-thawing  snowbanks. 

Equisetum  variegatum  Schleich. 

D.  Murray  4565.  Common;  moist  to  wet  tundra  throughout  region. 
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Erigeron  eriocephalus  J.  Vahl 

D.  Murray  4545.  Occasional;  dry  sandy  streambanks,  slumping  bluffs,  pingos. 

Erigeron  humilus  Grah. 

D.  Murray  3378.  Infrequent;  grassy  streambanks  (Figure  Al,  point  31). 

Erigeron  hyperboreus  Greene 

L.  Hettinger  447  (1973).  Not  recorded  in  this  study. 

Eriophorum  angustifolium  Honck.  ssp.  subarcticum  (Vassil.)  Hult. 

D.A.  Walker,  5  August  1974.  Abundant;  moist  to  wet  tundra  throughout  region. 

Eriophorum  callitrix  Cham. 

D.A.  Walker  327,  det.  D.  Murray.  Wet  tundra  near  Drill  Site  2  (Figure  Al,  point  17). 
Eriophorum  russeolum  Fr. 

D.A.  Walker  291.  Frequent;  wet  to  very  wet  tundra  throughout  region. 

Eriophorum  scheuchzeri  Hoppe  var.  scheuchzeri 

D.  Murray  3405.  Occasional;  very  wet  tundra  throughout  region. 

Eriophorum  triste  (Th.  Fr.)  Hadac  and  Love  (=  E.  angustifolium  ssp.  triste) 

D.  Murray  3375.  E.  triste  was  not  differentiated  from  E.  angustifolium  in  the  quadrat  data 
(Appendix  B),  since  it  infrequently  flowers.  It  is,  however,  abundant  on  moist  tundra  sites 
throughout  the  region. 

Eriophorum  vagina  turn  L. 

D.  Murray  4550.  Occasional  on  moist  tundra  sites;  frequent  on  better  drained  upland  sites, 
especially  inland;  less  common  near  the  coast. 

Eritrichum  aretioides  (Cham.)  DC. 

L.  Hettinger  452  (1973).  Not  recorded  in  this  study. 

Erysimum  pallasii  (Pursh)  Fern. 

L.  Hettinger  466  (1973).  Not  recorded  in  this  study. 

Eutrema  edwardsii  R.  Br. 

D.  Murray  3368.  Occasional;  dry  to  moist  mostly  alkaline  tundra. 

Festuca  baffinensis  Polunin 

D.  Murray  3417.  Common  on  grassy  riverbanks,  bird  mounds,  animal  dens;  occasional  on  dry 
tundra  sites. 

Festuca  brachyphylla  Schult. 

D.  Murray  4564.  Common;  grassy  riverbanks,  bird  mounds. 

Festuca  ovina  L.  ssp.  alaskensis  Holmen 
L.  Hettinger  450B  (1973).  Not  recorded  in  this  study. 

Festuca  rubra  L. 

D.  Murray  3415.  Frequent;  pingo  tops,  bird  mounds,  grassy  riverbanks  and  gravel  bars. 
Gentiana  prostrata  Haenke 

D.  Murray  4556.  Infrequent  along  the  Kuparuk  River. 

Gentianella  propinqua  (Richards.)  .1.  M.  Gillett  ssp.  propinqua  (  =  Gentiana  proptnqua) 

D.  Murray  3407.  Occasional;  dry  to  moist  streambanks. 

Hedysarum  alpinum  L.  ssp.  americanum  (Michx.)  Fcdsch. 

D.A.  Walker  and  K.  Palmer  80A-101.  Occasional  along  the  Kuparuk  River;  common  farther 
south. 
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Hedysarum  mackenzii  Richards. 

D.A.  Walker  and  K.  Palmer  80A-133,  det  A.  Batten.  One  record  collected  from  the  Sagavanirk- 
tok  River  near  Drill  Site  19.  Probably  more  common  along  rivers  in  the  southern  part  of  the 
region. 

Hierochloe  alpina  (Sw.)  Roem.  and  Schult. 

D.A.  Walker  and  K.  Palmer  s.r.  1980.  One  record  from  dry  pingo  side  of  Beechey  Mound 
(Figure  Al,  point  51).  Probably  more  common. 

Hierochloe  pauci flora  R.  Br. 

D.A.  Walker  1.  Occasional;  mainly  wet  tundra  along  coast. 

Hippuris  tetraphylla  L.  F. 

J.P.  Myers  1976.  Rare;  one  collection  from  pond  near  coast. 

Hippuris  vulgaris  L. 

D.  Murray  4552.  Common;  deeper  water,  mainly  streams. 

Honckenya  peploides  (L.)  Ehrh.  ssp.  peploides 

D.A.  Walker  and  K.  Palmer  80A-75.  Occasional  along  gravelly  or  sandy  coastal  beaches; 
collected  at  Point  McIntyre  and  near  Beechey  Point. 

Juncus  arcticus  Willd.  ssp.  alaskanus  Hult. 

D.  Murray  4553.  Frequent;  wet  sites,  mainly  in  river  sands  and  gravels. 

Juncus  biglumis  L. 

D.  Murray  4560.  Occasional  on  moist  to  wet  tundra;  frequent  on  frost  scars. 

Juncus  castaneus  Sm.  ssp.  castaneus 

D.  Murray  3404.  Infrequent;  streambanks,  grassy  areas  and  gravel  river  bars  (Figure  Al,  points 
31,  56). 

Juncus  castaneus  Sm.  ssp.  leucochlamys  (Zinz.)  Hult. 

P.J.  Webber  1978,  det.  D.  A.  Walker.  Rare;  collected  from  Gas  Arctic  test  site,  grassy 
revegetated  berm  (Figure  Al,  point  54). 

Juncus  triglumis  L.  ssp.  albescens  (Lange)  Hult. 

D.A.  Walker  and  J.  Batty,  August  1974.  Infrequent  on  wet  tundra,  apparent!-/  more  common  in 
vicinity  of  the  Kuparuk  River. 

Kobresia  myosuroides  (Vill.)  Fiori  and  Paol, 

D.  Murray  4557.  Occasional;  dry  sandy  sites  along  rivers,  dunes. 

Kobresia  sibirica  Turcz. 

D.  Murray  3352.  Infrequent;  grassy  animal  dens,  pingos  (Figure  Al,  points  31,  40,  41). 

Koenigia  istandica  L. 

D.  Murray  and  Johnson  6207.  Occasional;  wet  disturbed  sites,  frost  scars. 

Lagotis  glauca  Gaertn.  ssp.  minor  (Willd.)  Hult. 

D.  Murray  4526.  Occasional;  moist  alkaline  tundra  and  along  streams. 

Ledum  palustre  L.  ssp.  decumbens  (Ait.)  Hult. 

D.A.  Walker  1979.  Recorded  west  of  the  Kuparuk  River  in  moist  acidic  tundra  (Figure  Al,  points 
42  and  43);  common  south  of  the  region. 

Lesquerella  arctica  (Wormsk.)  Wats.  ssp.  arctica 
D.  Murray  3395.  Occasional;  dry  sites,  pingos,  gravel  bars. 
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Lloydia  serotina  (L.)  Rchb. 

D.  Murray  3390.  Frequent;  dry  sites,  dunes,  pingos,  riverbanks,  animal  dens,  snowbanks. 

Lupinus  arcticus  S.  Wats. 

D.A.  Walker  and  K.  Palmer  80A-1 10.  Occasional  on  dry  river  terraces  of  Kuparuk  River  near 
Service  City;  common  a  little  farther  south  (Figure  Al,  points  29,  31). 

Luzula  arctica  Blytt 

D.  Murray  4580.  Frequent  on  moist  and  dry  sites  near  coast;  occasional  inland. 

Luzula  confusa  Lindeb. 

D.  A.  Walker  285.  Occasional;  dry  grassy  tundra,  pingo  tops,  bird  mounds,  animal  dens. 

Luzula  kjellmaniana  Miyabe  and  Kuds  (  =  L.  tundricola  Gorodk.) 

D.A.  Walker  256  (1975).  Infrequent;  bird  mounds,  pingo  tops;  recorded  near  coast  and  Pad  F 
(Figure  Al,  points  6,  38). 

Luzula  multiflora  (Retz)  Lej. 

D.A.  Walker  and  K.  Palmer  80A-86.  Only  record  from  bird  mound  near  the  Ugnuravik  River  in 
the  Kuparuk  field  (Figure  Al,  point  45);  probably  more  common. 

Lycopodium  selago  L.  ssp.  appressum  (Desv.)  Huit. 

D.A.  Walker  and  K.  Palmer  80A-156.  Two  records  from  moist  acidic  tundra  near  Pad  A  in  the 
Kuparuk  field  (Figure  Al,  point  43). 

Mertensia  maritima  (L.)  S.  F.  Gray  ssp.  marilima 

D.  A.  Walker  and  K.  Palmer  80A-165.  Occasional  along  gravelly  or  sandy  coastal  beaches; 
collected  at  Point  McIntyre  and  near  Beechcy  Point  (Figure  Al,  points  2,  5,  52). 

Minuartia  arctica  (Stev.)  Ashers,  and  Graebn. 

D.  Murray  3379.  Frequent;  dry  tundra,  pingos,  streambanks,  snowbanks,  animal  dens. 

Minuartia  rossii  (R.  Br.)  Graebn. 

A.  E.  Schofield  and  M.  E.  Williams  P-G16.  Occasional;  dry  sites  (Figure  Al,  points  36,  43). 
Minuartia  rubella  (Wahlenb.)  Graebn. 

D.  Murray  3403.  Infrequent;  pingos,  dry  sites  along  rivers,  common  on  frost  scars,  particularly  in 
the  Kuparuk  field  (Figure  Al,  points  24,  31,  38). 

Orthilia  secunda  (L.)  House  ssp.  oblusata  (Turcz.)  Bocher  (  =  Pyrola  secunda  ssp.  obtusata ) 

D.  A.  Walker  and  J.  Batty  PB005.  One  collection  from  moist  tundra  (Figure  Al,  point  24). 

Oxvria  digyna  (L.)  Hill 

D.  Murray  4520.  Occasional;  snowbanks  along  unstable  river  bluffs  and  in  some  sandy  dune 
areas. 

Oxytropis  arctica  R.  Br. 

D.  Murray  3396.  Occasional;  dry  sites. 

Oxytropis  borealis  DC. 

D.  Murray  4559.  Infrequent;  dry  sites  on  river  terraces;  common  farther  south  (Figure  Al,  points 
40,  56). 

Oxytropis  campestris  L.  DC.  ssp.  gracilis  (Ncls.)  Hull. 

D.  A.  Walker  and  K.  Palmer  80A-41.  Infrequent  on  dry  Kuparuk  River  bars  near  Service  City 
and  Pad  R;  more  common  farther  south  (Figure  Al,  points  34,  32). 

Oxytropis  campestris  L.  DC.  ssp.  jorda/li  (Pors.)  Hull. 

D.  A.  Walker  and  K.  Palmer  80A-60,  det.  D.  Murray.  Occasional  on  dry  river  bars  and  pingos 
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along  the  Kuparuk  River.  Specimens  from  Prudhoe  Bay  are  similar  to  those  collected  from  near 
Franklin  Bluffs. t  They  do  not  match  the  type  specimens  for  O.  campestris  jordalti  but  are  placed 
here  for  lack  of  a  better  name  at  this  time. 

Oxytropis  deflexa  (Pall.)  DC.  var .  foliolosa  (Hook.)  Barneby 

D.  Murray  4584.  Occasional;  dry  sites  on  river  terraces  and  pingos  (Figure  Al,  points  40,  56). 
Oxytropis  koyukukensis  Pors. 

M.  Walker,  D.A.  Walker  and  M.  Wilson  83-42.  Pingos  and  dry  river  terraces;  this  is  an  uncertain 
determination  and  may  be  confused  with  other  species  of  Oxytropis  in  this  study. 

Oxytropis  maydelliana  Trautv. 

D.  Murray  4513.  Frequent;  pingos,  grassy  riverbanks. 

Oxytropis  nigrescens  (Pall.)  Fisch.  ssp.  bryophila  (Greene)  Hult. 

D.  Murray  4541.  Common  on  dry  sites,  pingos,  ridges,  river  bars,  stabilized  dunes;  not  so 
common  west  of  the  Kuparuk  River. 

Papaver  lapponicum  (Tolm.)  Nordh.  ssp.  occidental  (Lundstr.)  Knaben 
D.  Murray  4521.  Occasional;  dry  sites,  pingos,  stable  dunes. 

Papaver  macounii  Greene 

D.  Murray  3377.  Frequent;  dry  to  moist  tundra,  bird  mounds,  animal  dens,  pingos. 

Parnassia  kotzebuei  Cham.  &  Schlecht. 

D.  Murray  4570.  Occasional;  dry  grassy  river  terraces,  sandy  creek  banks,  some  dunes. 

Parnassia  palustris  L.  ssp.  neogaea  (Fern.)  Hult. 

L.  Klinger  81-01.  Occasional;  Kuparuk  River  and  its  small  tributaries. 

Parrya  nudicaulis  (L.)  Regel.  ssp.  nudicaulis 

D.  Murray  3408.  Frequent  on  moist  sandy  sites  along  streams  and  snowbanks;  occasional  on 
open  tundra. 

Parrya  nudicaulis  (L.)  Regel  ssp.  septentrionalis  Hult. 

L.  Hettinger  444  (1973).  Occasional;  mixed  with  ssp.  nudicaulis. 

Pedicularis  capita ta  Adams. 

D.  Murray  3386.  Frequent  on  dry  tundra,  pingos,  bird  mounds,  animal  dens,  river  terraces; 
occasional  on  moist  tundra. 

Pedicularis  hirsuta  L. 

Halliday  1977.  Not  collected  in  this  study. 

Pedicularis  lanata  Cham,  and  Schlecht.  ( =  P.  kanei  Durand) 

D.  Murray  3556.  Frequent;  moist  to  dry  tundra,  pingos,  bird  mounds. 

Pedicularis  langsdorffii  Fisch.  ssp.  arctica  (R.  Br.)  Pennell 

D.  Murray  3362.  Infrequent;  drier  sites,  dunes  and  dry  terraces  (Figure  Al,  points  9,  31). 

Pedicularis  sudetica  Willd.  ssp.  albolabiata 

D.  Murray  3372.  Frequent;  wet  areas  throughout  region. 

Pedicularis  sudetica  Willd.  ssp.  interior  Hult. 

D.  Murray  3391.  Frequent  on  moist  tundra.  This  includes  a  distinctive  Pedicularis  that  occurs  in 
dry  areas,  dunes  and  coastal  bluffs  and  that  does  not  really  fit  the  descriptions  of  P.  sudetica ,  but 
it  is  placed  here  for  lack  of  a  better  name. 


t  Personal  communication  with  D.  Murray,  University  of  Alaska,  1980. 


Pedicularis  verticil  lata  L. 

D.A.  Walker  and  K.  Palmer  80A-105.  Occasional;  dry  river  bars,  Kuparuk  River  near  Pad  R  and 
Service  City. 

Petasites  frigidus  (L.)  Franch. 

D.  Murray  4582.  Infrequent  east  of  Kuparuk  River;  more  common  to  the  west  (Figure  Al,  points 
1,  38,  43,  48). 

Phippsia  algida  (Soland.)  R.  Br. 

Halliday  1977.  Infrequent;  wet  bare  soil  in  coastal  region  and  snowbanks. 

Phlox  sibirica  L.  ssp.  siberica 

D.A.  Walker  81-12.  Rare;  collected  from  Kuparuk  River  2  km  south  of  Service  City. 

Pleuropogon  sabinei  R.  Br. 

Halliday  1977.  Rare;  along  a  few  streams  in  the  Kuparuk  field  and  in  wet  sites  near  Gathering 
Center  3. 

Poa  alpigena  (Fr.)  Lindm. 

D.  Murray  4576.  Occasional;  pingos,  bird  mounds,  grassy  terraces. 

Poa  alpina  L. 

M.  Walker,  D.A.  Walker  and  M.  Wilson  83-248.  Occasional;  pingos  and  dry  grassy  areas. 

Poa  arctica  R.  Br. 

D.A.  Walker  330,  det.  D.  Murray.  Frequent;  drier  sites  along  coast,  bird  mounds  and  pingos 
inland. 

Poa  glauca  M.  Vahl 

D.  Murray  3419.  Frequent;  pingo  tops,  grassy  riverbanks,  animal  dens. 

Poa  malacantha  Kom. 

P.J.  Webber  1979,  det.  Walker.  Infrequent;  bird  mounds  (Figure  Al,  points  38,  54). 

Poa  pratensis  L. 

L.  Hettinger  454  (1973).  Frequent;  pingo  summits,  bird  mounds  and  animal  dens. 

Polemonium  acutiflorum  Willd. 

Halliday  1977.  Occasional  on  grassy  river  terraces  of  the  Kuparuk  River;  common 
farther  south. 

Polemonium  boreale  Adams 

D.  Murray  3353.  Frequent;  dunes,  pingos,  riverbanks. 

Polygonum  bistorta  L.  ssp.  plumosum  (Small)  Hult.  [=  Bistorta  plumosa  (Small) 

|  Greene] 

D.A.  Walker  528.  Frequent  in  moist  acidic  tundra  west  of  the  Kuparuk  River; 
infrequent  east  of  the  river;  rare  in  alkaline  tundra  (Figure  Al,  points  42,  43,  45,  48, 

57). 

Polygonum  viviparum  L.  [  =  Bistorta  vivipara  (L.)  S.  F.  Gray] 

I  D.  Murray  3389.  Frequent;  dry  to  moist  tundra  throughout  region. 

Potent  ilia  biflora  Willd. 

D.A.  Walker  81-14.  Rare;  Kuparuk  River  2  km  south  of  Service  City. 

Potentilla  hookeriana  Lehm.  ssp.  hookeriana 

\  D.  Murray  3401.  Occasional;  pingo  tops,  grassy  river  terraces,  bird  mounds. 
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Potentilla  hyparctica  Make 

D.A.  Waiker  and  K.  Palmer  80A-62.  Frequent;  pingo  tops,  bird  mounds,  animal  dens 
(Figure  Al,  point  36). 

*  Potentilla  palustris  (L.)  Scop. 

D.A.  Walker  and  K.  Palmer  s.r.  1980.  Plot  7-9a.  Rare;  Kuparuk  field,  wet 
streamside  tundra  (Figure  AI,  point  47).  Collected  in  1981  in  an  oxbow  of  the 
Kuparuk  River. 

Potentilla  pulchella  R.  Br. 

D.  Murray  3358.  Frequent;  dry  sites  near  coast. 

Potentilla  uniflora  Ledeb. 

D.  Murray  4529.  Occasional;  dry  pingo  tops,  dunes,  bird  mounds. 

Primula  borealis  Duby 

D.  Murray  4510.  Frequent;  dry  sites  near  coast. 

Primula  egaliksensis  Wormsk. 

D.A.  Walker  81-14.  Occasional;  willow-covered  river  bars  south  of  Service  City. 

Puccinellia  anclersonii  Swallen 

D.  Murray  3414,  ver.  A.  E.  Porsild.  Common;  coastal  beaches  and  disturbed  sites 
inland. 

Puccinellia  angustata  (R.  Br.)  Rand  and  Redf. 

Halliday  1977.  Infrequent;  coastal  beaches  (Halliday  1977).  Not  recorded  in  this 
study. 

Puccinellia  phryganodes  (Trin.)  Scribn.  and  Merr. 

D.  Murray  4567.  Abundant  in  estuaries  and  saltwater  lagoons;  frequent  on  partially 
vegetated  beaches. 

Pyrola  grandiflora  Radius 

D.A.  Walker  545.  Infrequent  in  moist  tundra  east  of  Kuparuk  River;  more  common 
in  acidic  tussock  tundra  in  Kuparuk  field. 

Ranunculus  gmelinii  DC.  ssp.  gmelinii 

D.A.  Walker  and  K.  Palmer  80A-153.  Infrequent;  bare  wet  mud  (Figure  Al,  points 
21,  40). 

Ranunculus  hyperboreus  Rottb.  ssp.  hvperboreus 
Halliday  1977.  Infrequent;  brackish  ponds  along  the  coast. 

Ranunculus  nivalis  L. 

D.  Murray  3555.  Occasional;  riverbanks,  snowbanks. 

Ranunculus  pallasii  Schlecht. 

Halliday  1977.  Infrequent;  very  wet  tundra  (Figure  Al,  points  20,  38,  43). 

Ranunculus  pedatifidus  Sm.  ssp.  affinis  (R.  Br.)  Hull. 

D.  Murray  4536.  Frequent;  grassy  pingo  tops. 

*  Ranunculus  pygmaeus  Wahlenb.  ssp.  pygmaeus 

M.  Walker,  D.A.  Walker  and  M.  Wilson  83-269.  Rare,  collected  from  snowbank  of  large  pingo 
in  the  Eileen  West  End  area. 

Ranunculus  trichophyllus  Chaix.  ssp.  eradicatus  (Laest.)  Cook  ( =  R.  aquatilis  L.  var.  eradicatus) 
D.A.  Walker  532.  Rare;  small  stream  near  Flow  Station  3  (Figure  Al.  point  24). 
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Rubus  chamaemorus  L . 

D.A.  Walker  1979.  Specimen  from  west  of  Kuparuk  River;  not  found  east  of  the  river  (Figure 
Al,  point  42). 

Sagina  intermedia  Fenzl 

D.  Murray  4562.  Infrequent;  dry  river  gravels,  pingos. 

Salix  alaxensis  (Anderss.)  Cov.  var.  alaxensis 

D.  Murray  4566.  Occasional  along  Kuparuk  River  near  Service  City  and  Sagavanirktok  River 
near  Drill  Site  9;  common  farther  south. 

Salix  arctica  Pall. 

D.  Murray  4523.  Common;  moist  tundra  throughout  region. 

Salix  arctophila  Cockerell 

L.  Hettinger  477  (1973).  Not  recorded  in  this  study. 

Salix  brachycarpa  Nutt.  ssp.  niphodada  (Rydb.)  Argus 

L.  Hettinger  429  (1973).  Occasional  along  the  Kuparuk  River  near  Service  City;  common  farther 
south. 

Salix  glauca  L. 

L.  Hettinger  445  (1973).  Occasional  along  the  Kuparuk  River  near  Service  City;  abundant  farther 
south. 

Salix  lanata  L.  ssp.  richardsonii  (Hook.)  A.  Skvortz. 

D.  Murray  3351.  Frequent  in  moist  tundra  in  alkaline  region;  abundant  along  >me  streams 
inland. 

Salix  ovalifolia  Trautv.  var.  ovalifolia 

D.  Murray  3366.  Common;  in  dunes,  along  rivers,  and  at  coast. 

Salix  phlebophyUa  Anderss. 

D.A.  Walker  and  K.  Palmer  80A-163.  Only  collection  from  dry  exposed  site  on  Beechey  Mound 
in  Kuparuk  field  (Figure  Al,  point  51).  Probably  more  common. 

Salix  planifolia  Pursh  ssp.  pulchra  (Cham.)  Argus  var.  pulchra 

D.  Murray  4522.  Rare  in  alkaline  tundra;  common  in  moist  acidic  tundra  and  at  coast. 

Salix  reticulata  L.  ssp.  reticulata 

D.  Murray  4534.  Common;  dry  to  moist  tundra,  snowbanks. 

Salix  rotundifolia  Trautv.  ssp.  rotundifolia 

D.  Murray  4548.  Common;  along  streams,  snowbanks,  and  dry  high-centered  polygons. 

Salix  sphenophylla  A.  Skvortz. 

L.  Hettinger  432,  436  (1973).  Not  recorded  in  this  study. 

Saussurea  angusti/olia  (Willd.)  DC. 

D.A.  Walker  555.  Frequent;  dry  to  moist  tundra. 

Saxifraga  bronchialis  L.  ssp.  funstonii  (Small)  Hult. 

L.  Hettinger  468  (1973).  Not  recorded  in  this  study. 

Saxifraga  caespitosa  L. 

D.  Murray  4546.  Occasional;  pingo  tops,  animal  dens. 

Saxifraga  cernua  L. 

D.  Murray  4547.  Frequent  along  coast,  moist  to  wet  tundra. 


Saxifraga  foliolosa 

D.A.  Walker  1980.  Frequent  in  wet  acidic  tundra;  rare  in  alkaline  areas. 

Saxifraga  hieracifolia  Waldst.  and  Kit. 

D.  Murray  4543.  Occasional;  grassy  river  terraces,  wet  stream  sides,  pingo  tops,  bird  mounds. 
Saxifraga  hirculus  L. 

D.  Murray  3369.  Frequent;  wet  to  moist  tundra,  bird  mounds,  pingos. 

Saxifraga  nelsoniana  D.  Don  (=  S.  punctata  L.  ssp.  nelsoniana) 

D.A.  Walker  and  K.  Palmer  80A-102.  Occasional;  moist  to  wet,  mainly  acidic  tundra. 

Saxifraga  oppositifolia  L.  ssp.  oppositifolia 

D.  Murray  4524.  Common;  dry  tundra,  pingos,  frost  scars,  mainly  alkaline  tundra. 

Saxifraga  rivuluris  L.  (including  S.  hyperborea  R.  Br.) 

Halliday  1977.  Infrequent;  snowbanks  and  wet  areas. 

Saxifraga  tricuspidata  Rottb. 

D.  Murray  4544.  Infrequent;  pingo  tops  (Figure  Al,  points  38,  40). 

Sedum  rosea  (L.)  Scop.  ssp.  integrifolium  (Raf.)  Huh. 

D.  Murray  3354.  Occasional;  sand  dunes,  dry  coastal  bluffs,  river  bars. 

Senecio  atropurpureus  (Ledeb.)  Fedtsch.  ssp.  frigidus  (Richards.)  Huh. 

D.  Murray  3365.  Frequent;  moist  to  dry  tundra. 

Senecio  congestus  (R.  Br.)  DC. 

D.A.  Walker,  July  1974.  Frequent;  disturbed  sites  (Figure  Al,  points  5,  20,  21).  This  plant 
appears  to  be  spreading  rapidly  in  disturbed  sites  throughout  the  region.  It  was  very  uncommon 
in  the  early  1970s. 

Senecio  hyperborealis  Greenm. 

D.A.  Walker  and  K.  Palmer  80A-132.  Occasional;  dry  river  bars  of  Kuparuk  River  (Figure  Al, 
point  29). 

Senecio  lugens  Richards. 

D.A.  Walker  81-14.  Occasional;  pingos  and  river  bars. 

Senecio  resedifolius  Less. 

D.  Murray  3376.  Occasional;  well-drained  riverbanks. 

Silene  acaulis  L. 

D.  Murray  4535.  Frequent;  dry  tundra,  high-centered  polygons,  snow  patches,  riverbanks. 

Silene  involucrata  (Cham,  and  Schlecht.)  Bocq.  (=  Melandrium  affine  J.  Vahl) 

D.  Murray  3373.  Occasional;  dry  grassy  pingo  tops  and  streambanks  (Figure  Al,  points  20,  38). 

Silene  wahlbergella  Chawd.  ssp.  arctica  (Fr.)  Hull.  [  =  S.  uralensis  (Rupr.)  Bocquet 
=  Melandrium  apetalum  (L.)  Fenzl] 

D.  Murray  3363.  Occasional;  moist  to  wet  tundra. 

Sparganium  hyperboreum  Laest. 

D.A.  Walker  and  K.  Palmer  80A-131.  Infrequent;  ponds  and  streams;  recorded  near  Deadhorse 
and  two  streams  near  the  Kuparuk  River  (Figure  Al,  points  20,  36,  40). 

Slellaria  edwardsii  R.  Br. 

D.A.  Walker  and  K.  Palmer,  80A-53.  Collection  from  dry  coastal  bluff  of  the  Putuligayuk  River 
(Figure  Al,  point  53).  Probably  occasional. 
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Stellaria  humifusa  Rottb. 

D.A.  Walker  and  J.  Batty  PB037.  Common;  coastal  beaches  and  wet  saline  areas. 

Stellaria  laeta  Richards. 

D.  Murray  4549.  Frequent;  dry  tundra,  pingo  tops,  bird  mounds. 

Taraxacum  ceratophorum  (Ledeb.)  DC. 

D.  Murray  3355.  Occasional;  grassy  pingo  tops,  riverbanks  (Figure  Al,  points  10,  11,  30,  31, 

32,  34). 

Taraxacum  phymatocarpum  J.  Vahl 

D.  Murray  3397.  Occasional;  pingo  tops,  riverbanks,  animal  dens  (Figure  Al,  points  27,  38). 
Thalictrum  alpinum  L. 

D.  Murray  3392.  Occasional;  wet  streambanks  (Figure  Al,  points  31,  32,  34). 

Thlaspi  arcticum  Pors. 

D.  Murray  4530.  Occasional,  along  Kuparuk  River  gravel  terraces  and  dunes  (Figure  Al,  points 
31,  32,  34).  It  has  not  been  found  elsewhere  in  the  region.  This  is  one  of  two  known  sites  for  this 
plant  in  Alaska  and  is  listed  as  a  threatened  plant  (Murray  1980). 

Tofietdia  pusilla  (Michx.)  Pors. 

D.A.  Walker  and  J.  Batty  PB028.  Infrequent;  moist  tundra  (Figure  Al,  points  24,  31,  38). 
Trisetum  spicatum  (L.)  Richter 

D.  Murray  3413.  Occasional;  dry  sites,  pingos,  dunes,  river  terraces. 

Utricularia  vulgaris  L.  ssp.  macrorhiza  (Le  Conte)  Clausen 

D.A.  Walker,  5  August  1974,  det.  D.  Murray.  Occasional;  water  to  1  m  deep. 

Vaccinium  uliginosum  L.  ssp.  microphyllum  Lange 

D.A.  Walker  1979.  Recorded  west  of  Kuparuk  River  in  moist  acidic  tundra;  occurs  mainly  in 
snow-protected  areas;  common  to  the  south. 

Vaccinium  vitis-idaea  L.  ssp.  minus  (Lodd.)  Hult. 

D.A.  Walker  277.  Infrequent  east  of  Kuparuk  River,  mainly  in  acidic  tundra;  more  common  west 
of  the  river  (Figure  Al,  points  6,  38,  42,  43,  48). 

Valeriana  capitata  Pall. 

D.  Murray  4551.  Occasional;  moist  to  wet  stream  sides. 

Wilhelmsia  physodes  (Fisch.)  McNeill 
D.  Murray  4528.  Occasional;  moist  gravel  bars. 

Hepaticst 

Anastrophyllum  minutum  (Schreb.)  Schust. 

D.A.  Walker  49(020A-9).  Frequent;  moist  acidic  tundra  intermixed  with  Dicranum  spp. 

Aneura  pinguis  (L.)  Dum.  ( =  Riccardia  pinguis ) 

Rastorfer,  Webster  and  Smith  1973.  Frequent;  dry  to  wet  tundra. 

Arnellia  fennica  (Gott.)  Lindb. 

D.A.  Walker  52,  det.  W.  C.  Steere.  Collected  from  moist  tundra;  IBP  area  (Figure  Al,  point  24). 


t  Annotations  for  the  bryophytes  and  lichens  should  be  regarded  ii.  light  of  the  author's  limited  experience  with  these 
groups  and  the  difficulty  of  identifying  many  taxa  in  the  field. 
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Blepharostoma  irichophyllum  (L.)  Dum. 

Rastorfer,  Webster  and  Smith  1973.  Frequent;  dry  to  moist  tundra. 

Calypogeia  muelleriana  (Schiffn.)  K.  Mull. 

D.A.  Walker  82(030B-2).  One  collection  from  moist  tundra  near  Angel  Pingo  (Figure  Al, 
point  27). 

Cephaloziella  arciica  Bryhn  and  Douin 

Rastorfer,  Webster  and  Smith  1973.  Not  recorded  in  this  study. 

Chandonanthus  setiformis  (Ehrh.)  Lindb. 

D.A.  Walker  and  K.  Palmer  s.r.  1980.  Plot  K.-1  near  Kuparuk  Camp;  occasional;  moist  tussock 
tundra. 

Chiloscyphus  polyanthus  (L.)  Corda 

D.A.  Walker  94.  Collected  from  wet  lake  margin  near  Pad  F  (Figure  Al,  point  38). 

Clevea  hvalina  (Sommerf.)  Lindb. 

B.  Murray  6215,  det.  W.  C.  Steere.  Not  recorded  in  this  study. 

Gymnocolea  inflata  (Huds.)  Dum. 

D.A.  Walker  1405-9,  det.  W.C.  Steere.  Two  records  from  moist  tundra  polygon  rims  near  Pad  F 
(Figure  Al,  point  38). 

Harpanthus  flotowianus  Nees 

D.A.  Walker  72  (030A-11),  det.  W.C.  Steere.  Collected  from  moist  polygon  rim  in  IBP  area 
(Figure  Al ,  point  24). 

Lophozia  binsteadii  (Kaal.)  Evans 

D.A.  Walker  1403,  det.  W.C.  Steere.  Two  records  from  moist  polygon  rims  near  Pad  F  (Figure 
Al,  point  38). 

Lophozia  heterocolpa  (Thed.)  Flowe 

D.A.  Walker  21  (1311-12),  det.  W.C.  Steere.  Collected  from  moist  strangmoor  ridge  near  Pad  F 
(Figure  Al,  point  38). 

Lophozia  quadriloba  (Lindb.)  Evans 

D.A.  Walker  1403-6,  det.  W.C.  Steere.  Collected  from  moist  tundra  near  Pad  F  (Figure  Al, 
point  38). 

Marvhantia  alpestris  Nees 

B.  Murray  4417,  det.  K.  Damsholt.  Occasional  in  disturbed  sites. 

Marchantia  po/ymorpha  L. 

B.  Murray  4428.  Common;  disturbed  peaty  soil  throughout  region. 

Mesoptychia  sahlbergii  (Lindb.  and  Arn.)  Evans 

W.C.  Steere  72-700a(NY).  Frequent;  moist  tundra  (Steere  and  Inoue  1978). 

Odontoschisma  macounii  (Aust.)  Und. 

Rastorfer,  Webster  and  Smith  1973.  Not  recorded  in  this  study. 

Plagiochila  arctica  Bryhn  and  Kaal. 

D.A.  Walker  71,  del.  W.  C.  Steere.  Frequent;  dry  to  moist  tundra. 

Preissia  quadrata  (Scop.)  Nees 

B.  Murray  6743.  Not  recorded  in  this  study. 


Ptilidium  ciliare  (Web.)  Hampe 

Rastorfer,  Webster  and  Smith  1973.  Common  in  some  areas  of  moist  tundra,  especially  near 
Pad  F. 

Radula  prolifera  H.  Arnell 

Rastorfer,  Webster  and  Smith  1973.  Frequent;  moist  tundra. 

Scapania  irngua  (Nees)  Dum. 

Rastorfer,  Webster  and  Smith  1973.  Not  recorded  in  this  study. 

Scapania  simmonsii  Bryhn  and  Kaal. 

D.A.  Walker  1403,  det.  W.C.  Steere.  Frequent;  moist  tundra  near  Pad  F  (Figure  Al,  point  38). 
Triiomaria  quinquedentata  (Huds.)  Buch 

Rastorfer,  Webster  and  Smith  1973.  Not  recorded  in  this  study. 

Mosses 

Aloina  brevirostris  (Flook.  and  Grev.)  Kindb. 

B.  Murray  6231.  Not  recorded  in  this  study. 

Aplodon  wormskjoldii  (Hornem.)  R.  Br.  (=  Haplodon  wormskjoldii) 

Rastorfer,  Webster  and  Smith  1973.  Occasional;  on  caribou  feces. 

Aulacomnium  acuminatum  (Lindb.  and  Arnell)  Kindb. 

Rastorfer,  Webster  and  Smith  1973.  Occasional;  dry  to  moist  tundra;  often  misidentified  as 

A.  palustre  in  this  study. 

Aulacomnium  palustre  (Hedw.)  Schwaegr. 

Rastorfer,  Webster  and  Smith  1973.  Common;  moist  to  dry  tundra. 

Aulacomnium  turgidum  (Wahlenb.)  Schwaegr. 

Rastorfer,  Webster  and  Smith  1973.  Common;  mesic  and  dry  tundra. 

Barbula  icmadophila  Schimp.  ex  C.  Muell. 

Rastorfer,  Webster  and  Smith  1973.  Not  recorded  in  this  study. 

Brachythecium  groenlandicum  (C.  Jens.)  Schljak 

D.A.  Walker  15(1311-4),  det.  W.C.  Steere.  Two  records  from  moist  tundra,  Drill  Site  2  and 
coast.  Species  of  Brachythecium  and  other  members  of  the  Brachytheceaceae  were  often  not 
differentiated  and  were  recorded  as  “Brachyth'  .eaceae”  in  this  study. 

Brachythecium  turgidum  (C.  J.  Hartm.)  Kindb. 

Rastorfer,  Webster  and  Smith  1973.  Not  recorded  in  this  study.  See  B.  groenlandicutn. 

Bryobrittonia  longipes  (Mitt.)  Horton  (=  B.  pellucida  ) 

B.  Murray  6247.  Occasional;  moist  to  dry  tundra. 

BryoerythrophyUum  recurviroslrum  (Hedw.)  Chen  (  =  Didymodon  recurvirostris) 

Rastorfer,  Webster  and  Smith  1973.  Not  recorded  in  this  study. 

Brvum  algovicum  Sendtm. 

D.A  Walker  66(030A-5),  det.  W.  Steere.  Collected  from  moist  tundra  in  IBP  area.  Only  in  rare 
cases  was  Bryum  given  a  species  designation. 

Bryum  arcticum  (R.  Br.)  B.S.G. 

Rastorfer,  Webster  and  Smith  1973.  Not  recorded  in  this  study.  See  B.  algovicum. 

Bryum  argenteum  Hedw. 

B.  Murray  6249.  Frequent;  bare  soil,  disturbed  irea.  See  B.  algovicum. 


Bryum  cf.  caespiticium  Hedw. 

D.A.  Walker  24,  det.  W  C.  Steere.  Collected  from  dry  high-centered  polygons  in  IBP  area.  See 
B.  atgovicum. 

Bryum  calophyllum  R.  Br. 

Rastorfer,  Webster  and  Smith  1973;  Steere,  written  communication,  1977.  Not  recorded  in  this 
study.  See  B.  atgovicum. 

Bryum  cryophitum  Mart.  (=  B.  obiusifolium) 

B.  Murray  6248.  Not  recorded  in  this  study.  See  B.  atgovicum. 

Bryum  pa/lescens  Schleich.  ex  Schwaegr. 

Rastorfer,  Webster  and  Smith  1973.  Not  recorded  in  this  study.  See  B.  atgovicum. 

Bryum  pendulum  (Hornsch.)  Schimp. 

W.C.  Steere,  written  communication  to  B.  Murray  1977.  Not  recorded  in  this  study.  See 
B.  atgovicum. 

Bryum  pseudotriquetrum  (Hedw.)  Gaertn.,  Meyer  and  Scherb. 

D.A.  Walker  25(1311-17),  det.  W.C.  Steere.  Collected  from  moist  tundra,  coastal  area.  See 
B.  atgovicum. 

Bryum  stenotrichum  C.  Muell.  ( =  B.  inclinatum) 

Rastorfer,  Webster  and  Smith  1973.  Frequent;  dry  to  wet  tundra.  See  B.  atgovicum. 

Bryum  tortifolium  Funck 

D.A.  Walker  32(1306-2),  det.  W.C.  Steere.  Collected  from  wet  tundra,  coastal  area.  See 
B.  atgovicum. 

Bryum  wrightii  Sull.  and  Lesq. 

W.C.  Steere  and  B.  Murray  1974.  Occasional  on  frost  scars  and  disturbed  tundra. 

Calliergon  giganteum  (Schimp.)  Kindb. 

W.C.  Steere  72-718(NY).  Occasional;  deeper  water,  streams  and  oxbow  ponds. 

Calliergon  orbicularicordatum  (Ren.  &  Card.)  Broth. 

W.C.  Steere  72-665(NY).  Not  recorded  in  this  study. 

Calliergon  richardsonii  (Mitt.)  Kindb.  ex  Warnst. 

Rastorfer,  Webster  and  Smith  1973;  var.  robustum  (Lindb.  and  Arn.)  Broth  em.  Kar. 

Abundant  in  wet  to  very  wet  tundra,  dunes  and  Kuparuk  River  areas;  frequent  elsewhere. 

Calliergon  sarmentosum  (Wahlenb.)  Kindb. 

Rastorfer,  Webster  and  Smith  1973.  Not  recorded  in  this  study. 

Calliergon  trifarium  (Web.  and  Mohr)  Kindb. 

W.C.  Steere,  written  communication  to  B.  Murray,  1974.  Not  recorded  in  this  study. 
Campytium  stellatum  (Hedw.)  C.  Jens. 

Rastorfer,  Webster  and  Smith  1973;  var.  arcticum  (Williams)  Sav.-Ljub. 

( =  C.  arcticum).  Abundant  in  wet  tundra  at  coast;  frequent  in  a  variety  of  habitats. 

Catoscopium  nigritum  (Hedw.)  Brid. 

Rastorfer,  Webster  and  Smith  1973.  Frequent;  moist  to  wet  alkaline  tundra.  Not  recorded  in 
acidic  areas. 

Ceratodon  purpureus  (Hedw.)  Brid. 

Rastorfer,  Webster  and  Smith  1973.  Frequent;  moist  to  wet  tundra  primarily  in  disturbed  areas. 


Cinclidium  arcticum  (B.S.G.)  Schimp. 

Rastorfer,  Webster  and  Smith  1973.  Frequent;  moist  and  wet  tundra. 

Cinclidium  latifolium  Lindb. 

Rastorfer,  Webster  and  Smith  1973.  Common  in  wet  tundra  in  dunes  and  Kuparuk  River  areas; 
frequent  in  wet  tundra,  especially  in  alkaline  areas. 

Cirriphyllum  cirrosum  (Schwaegr.  ex  Schultes)  Grout 

Rastorfer,  Webster  and  Smith  1973.  Common;  moist  tundra.  Often  recorded  as  Brachytheceaceae 
in  this  study. 

Cratoneuron  arcticum  Steere 

D.A.  Walker  49,  det.  W.  C.  Steere.  Frequent;  dry  to  moist  tundra. 

Cratoneuron  filicinum  (Hedw.)  Spruce 

W.C.  Steere  72-739(NY).  Not  recorded  in  this  study. 

Ctenidium  molluscum  (Hedw.)  Mitt. 

D.A.  Walker  29,  det.  W.C.  Steere.  Collected  from  moist  tussock  tundra  near  Angel  Pingo 
(Figure  Al,  point  27). 

Cyrtomnium  hymenophylloides  (Heub.)  Kop. 

Rastorfer,  Webster  and  Smith  1973.  Collected  from  moist  tundra  near  Pad  F  (Figure  Al, 
point  38). 

Desmatodon  heirnii  (Hedw.)  Mitt.  (  =  Pottia  heimii) 

B.  Murray  4472.  Collected  from  disturbed  tundra  around  drill  site.  West  Dock  (Figure  Al, 
point  6). 

Desmatodon  latifolius  (Hedw.)  Brid. 

Steere,  written  communication  to  B.  Murray,  1977.  Not  recorded  in  this  study. 

Desmatodon  leucostoma  (R.  Br.)  Berggr.  (=  D.  suberectus ) 

Rastorfer,  Webster  and  Smith  1973.  Not  recorded  in  this  study. 

Dicranella  crispa  (Hedw.)  Schimp.  (=  Anisothecium  crispum) 

Rastorfer,  Webster  and  Smith  1973.  Collected  from  animal  den  near  Pad  F  (Figure  Al,  point  38). 
Dicranum  angustum  Lindb. 

Rastorfer,  Webster  and  Smith  1973.  Common;  moist  to  dry  acidic  tundra. 

Dicranum  elongatum  Schleich.  ex  Schwaegr. 

Rastorfer,  Webster  and  Smith  1973.  Common;  moist  to  dry  acidic  tundra. 

Didymodon  asperifolius  (Mitt.)  Crum,  Steere  and  Anderson 

B.  Murray  4446.  Occasional;  moist  alkaline  tundra,  especially  bordering  streams. 

Distichium  capillaceum  (Hedw.)  B.S.G. 

Rastorfer,  Webster  and  Smith  1973.  Abundant  in  dry  to  moist  alkaline  tundra;  common  in  moist 
to  wet  tundra  throughout  region. 

Distichium  hagenii  Ryan  ex  Philib. 

Rastorfer,  Webster  and  Smith  1973.  Not  recorded  in  this  study. 

Distichium  inclinatum  (Hedw.)  B.S.G. 

Rastorfer,  Webster  and  Smith  1973.  Occasional;  dry  to  moist  tundra. 

Ditrichum  flexicaule  (Schwaegr.)  Hampe 

Rastorfer,  Webster  and  Smith  1973.  Abundant;  dry  to  moist  tundra. 


Drepanocladus  brevifolius  (Lindb.)  Warnst.  (=  D.  lycopodioides  var.  brevifolius) 

W.C.  Steere  72-731.  Abundant;  wet  to  moist  alkaline  tundra  throughout  region. 

Drepanocladus  exannulatus  (B.S.G.)  Warnst.  (=  D.  purpurascens) 

W.C.  Steere  and  Z.  Iwatsuki  74  317(NY).  Not  recorded  in  this  study. 

Drepanocladus  revolvens  (Sw.)  Warnst. 

Rastorfer,  Webster  and  Smith  1973.  Infrequent;  wet  tundra. 

Drepanocladus  uncinatus  (Hedw.)  Warnst. 

Rastorfer,  Webster  and  Smith  28,  det.  B.  Murray.  Common;  moist  to  dry  tundra. 

Encalypta  alpina  Sm. 

W.C.  Steere  72-707(NY).  Frequent;  moist  to  dry  tundra.  This  and  other  species  of  Encalypta  were 
often  recorded  as  Encalypta  sp.  in  this  study. 

Encalypta  mutica  Hag. 

B.  Murray  6244.  Frequent;  moist  to  dry  tundra.  See  E.  alpina. 

Encalypta  procera  Bruch 

Rastorfer,  Webster  and  Smith  1973.  Frequent;  dry  tundra.  See  E.  alpina. 

Encalypta  rhaptocarpa  Schwaegr.  (=  E.  vulgaris  var.  rhaptocarpa) 

Rastorfer,  Webster  and  Smith  1973.  Frequent;  dry  tundra.  See  E.  alpina. 

Eurhynchium  pulchellum  (Hedw.)  Jenn. 

D.A.  Walker  1403-11,  det.  B.  Murray.  Collected  in  moist  tundra  near  Pad  F  (Figure  Al, 
point  38). 

Fissidens  adiantoides  Hedw. 

W.C.  Steere  and  Z.  Iwatsuki  74-318(NY).  Not  recorded  in  this  study. 

Fissidens  osmundoides  Hedw. 

Rastorfer,  Webster  and  Smith  1973.  Occasional;  moist  to  wet  tundra. 

Funaria  arctica  (Berggr.)  Kindb.  (=  F.  hygrometrica  var.  arctica,  F.  microstoma  var.  obtusifolia ) 
B.  Murray  6251.  Occasional;  disturbed  soil,  bird  mounds,  animal  dens. 

Funaria  polaris  Bryhn 

Rastorfer,  Webster  and  Smith  1973.  Not  recorded  in  this  study. 

Grimmia  apocarpa  Hedw.  (=  Schistidium  apocarpum) 

Battrum  304.  Not  recorded  in  this  study. 

Hylocomium  splendens  (Hedw.)  B.S.G.  var.  oblusifolium  (Geh.)  Par.  (=  H.  alaskanum ) 
Rastorfer,  Webster  and  Smith  1973.  Occasional;  moist  acidic  tundra. 

Hypnutn  bambergeri  Schimp. 

Rastorfer,  Webster  and  Smith  1973.  Common;  moist  tundra  mainly  in  alkaline  areas. 

Hypnum  cupressiforme  Hedw. 

Rastorfer,  Webster  and  Smith  1973.  Frequent;  dry  tundra. 

Hypnum  procerrimum  Mol. 

B.  Murray  4440.  Common;  dry  tundra. 

Hypnum  revolution  (Mitt.)  Lindb. 

D.A.  Walker  55,  det.  W.C.  Steere.  Occasional;  moist  tundra. 

Hypnum  vaucheri  Lesq. 

Rastorfer,  Webster  and  Smith  1973.  Not  recorded  in  this  study. 
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Leptobryum  pvriforme  (Hedw.)  Wils. 

B.  Murray  4412.  Common;  disturbed  areas,  bare  soil,  bird  mounds. 

Meesia  triquetra  (Richt.)  Angstr. 

Rastorfer,  Webster  and  Smith  1973.  Common  in  wet  alkaline  tundra  near  Sagavanirktok  River 
dunes  and  Kuparuk  River;  frequent  in  other  alkaline  areas. 

Meesia  uliginosa  Hedw. 

Rastorfer,  Webster  and  Smith  1973.  Frequent;  moist  to  wet  tundra  mainly  in  alkaline  areas. 

Mnium  andrewsianum  Steere  ( =  Rhizomnium  andrewsianum)  (Steere)  Kop. 

W.C.  Steere,  written  communication  to  B.  Murray  1974.  Rare;  wet  tundra  (Figure  Al,  point  6). 

Mnium  blytiii  B.S.G. 

B.  Murray  4426.  Frequent;  moist  to  wet  tundra.  Usually  recorded  as  Mnium  sp.  in  this  study. 

Mnium  rugicum  Laur.  (=  Plagiomnium  ellipiicum  [Brid.]  Kop.  =  P  rugicum  [Laur.j  Kop.) 
Rastorfer,  Webster  and  Smith  1973.  Collected  from  wet  coastal  area  (Figure  Al,  point  6). 
Probably  common  and  recorded  as  Mnium  sp. 

Mnium  thomsonii  Schimp.  ( =  M.  orthorrhynchum) 

W.C.  Steere  72-683(NY).  Not  recorded  in  this  study. 

Myurella  julacea  (Schwaegr.)  B.S.G. 

Rastorfer,  Webster  and  Smith  1973.  Collected  from  moist  tundra  in  IBP  area. 

Myurella  tenerrima  (Brid.)  Lindb. 

Rastorfer,  Webster  and  Smith  1973.  Not  recorded  in  this  study. 

Oncophorus  wahlenbergii  Brid. 

Rastorfer,  Webster  and  Smith  1973.  Frequent;  moist  to  wet,  mainly  acidic  tundra. 

Orthothecium  chryseum  (Schwaegr.  ex  Schultes)  B.S.G. 

Rastorfer,  Webster  and  Smith  1973.  Frequent;  moist  to  wet  tundra. 

Orthothecium  intricatum  (C.  J.  Hartm.)  B.S.G. 

B.  Murray  6234,  det.  W.C.  Steere.  Not  recorded  in  this  study. 

Orthothecium  rufescens  (Brid.)  B.S.G. 

W.C.  Steere  72-715(NY).  Not  recorded  in  this  study. 

Orthothecium  strict um  Lor. 

W.C.  Steere,  written  communication  to  B.  Murray,  1977.  Not  recorded  in  this  study. 

Philonotis  fontana  (Hedw.)  Brid.  var.  pumila  (Turn.)  Brid.  (=  P.  tomentella) 

W.C.  Steere  72-679(NY).  Occasional;  wet  tundra. 

Plagiopus  oederiana  (Sw.)  Limpr. 

D.A.  Walker  1403-13,  det.  B.  Murray.  Collected  from  moist  tundra  near  Pad  F  (Figure  Al. 
point  38). 

Platvdictya  jungermannoides  (Brid.)  Crum  (=  Amblystegiella  jungermannoides) 

D.A.  Walker  51,  det.  W.C.  Steere.  Collected  from  moist  tundra  in  IBP  area  (Figure  Al, 
point  24). 

Pohlia  cruda  (Hedw.)  Lindb. 

Rastorfer,  Webster  and  Smith  1973.  Frequent;  moist  tundra  throughout  region.  Recorded  as 
Pohlia  sp.  in  this  study. 


Pohlia  nutans  (Hedw.)  Lindb. 

D.A.  Walker  78(1305-4),  det.  W.  Steere.  Frequent;  moist  tundra.  Recorded  as  Pohlia  sp.  in 
this  study. 

Polytrichastrum  alpinum  (Hedw.)  G.L.  Smith  [=  Pogonatum  alpinum  (Hedw.)  Roehl.  var. 
septentrionale  (Brid.)] 

Rastorfer,  Webster  and  Smith  1973.  Frequent  in  moist  to  dry  acidic  tundra;  rare  in  alkaline  areas. 
Often  recorded  as  Polytrichaceae  in  this  study. 

Polytrichum  commune  Hedw.  var.  nigrescens  Warnst.  (=  P.  swartzii ) 

D.A.  Walker,  1403-8,  det.  B.  Murray.  Frequent;  dry  to  moist  acidic  tundra.  Recorded  as  Poly¬ 
trichaceae  in  this  study. 

Rhacomitrium  lanuginosum  (Hedw.)  Brid. 

Rastorfer,  Webster  and  Smith  1973.  Occasional;  moist  tundra,  bird  mounds,  frost  scars. 
Rhytidium  rugosum  (Hedw.)  Kindb. 

Rastorfer,  Webster  and  Smith  1973.  Common;  dry  to  moist  tundra,  pingos. 

Scorpidium  scorpioides  (Hedw.)  Limpr. 

Rastorfer,  Webster  and  Smith  1973.  Abundant;  very  wet  to  wet  tundra  and  water  up  to  1  m  deep. 
Scorpidium  turgescens  (T.  Jens.)  Loeske  (=  Calliergon  turgescens) 

Rastorfer,  Webster  and  Smith  1973.  Collected  in  wet  to  moist  tundra  in  IBP  area  and  near  Drill 
Site  2  (Figure  Al,  points  16,  24). 

Sphagnum  fimbriatum  Wils. 

P.  Spatt  1981.  Rare;  collected  from  two  sites  near  West  Dock  in  moist  acidic  tundra. 

Sphagnum  girgensohnii  Russ 

P.  Spatt  1981.  Rare;  collected  near  the  West  Dock  in  moist  acidic  tundra. 

Splachnum  sphaericum  Hedw. 

Rastorfer,  Webster  and  Smith  1973.  Not  recorded  in  this  study. 

Splachnum  vasculosum  Hedw. 

B.  Murray  4415.  Occasional;  on  caribou  feces,  in  wet  areas. 

Stegonia  latifolia  (Schwaegr.  ex  Schultes)  Vent,  ex  Broth,  var.  pilifera  (Brid.)  Broth. 

B.  Murray  6246.  Collected  from  frost  scar  near  Pad  F  (Figure  Al,  point  38). 

Tayloria  acuminata  Hornsch. 

B.  Murray  6249.  Not  recorded  in  this  study. 

Tayloria  lingulata  (Dicks.)  Lindb. 

W.C.  Steere,  written  communication  to  B.  Murray,  1977.  Not  recorded  in  this  study. 

Tetraplodon  mnioides  (Hedw.)  B.S.G. 

B.  Murray  4448.  Occasional;  on  caribou  feces,  moist  to  wet  areas. 

Tetraplodon  pallidus  Hag. 

W.C.  Steere,  written  communication  to  B.  Murray,  1977.  Not  recorded  in  this  study. 

Tetraplodon  paradoxus  (R.  Br.)  Hag. 

W.C.  Steere,  written  communication  to  B.  Murray,  1977.  Not  recorded  in  this  study. 

Thuidium  abietinum  (Hedw.)  B.S.G.  (=  Abietinella  abietina) 

Rastorfer,  Webster  and  Smith  1973.  Common;  dry  tundra,  snow  patches,  bird  mounds. 


Timmia  austriaca  Hedw. 

B.  Murray  4431,  det.  V.  B.  Lauridsen.  Frequent;  dry  to  moist  tundra,  bird  mounds.  This  and 
other  species  of  Timmia  were  often  recorded  as  Timmia  sp. 

Timmia  megapolitana  Hedw.  var.  bavarica  (Hessl.)  Brid. 

B.  Murray  6235.  Collected  from  very  wet  tundra  near  Drill  Site  2.  See  T.  austriaca. 

Timmia  norvegica  Zett. 

Rastorfer,  Webster  and  Smith  1973.  Collected  from  snow  patch  near  Angel  Pingo.  See 
T.  austriaca. 

Tomenthypnum  rtitens  (Hedw.)  Loeske  (=  Homalothecium  nitens) 

Rastorfer,  Webster  and  Smith  1973.  Abundant;  moist  tundra. 

Tortella  arctica  (Am.)  Crundw.  and  Nyh. 

Rastorfer,  Webster  and  Smith  68,  det.  B.  Murray.  Frequent;  dry  to  moist  tundra. 

Tortella  fragilis  (Drumm.)  Limpr. 

B.  Murray  6242.  Not  recorded  in  this  study. 

Tortula  mucronifolia  Schwaegr. 

B.  Murray  6250.  Not  recorded  in  this  study. 

Tortula  ruralis  (Hedw.)  Gaertn.,  Meyer  and  Scherb. 

Rastorfer,  Webster  and  Smith  1973.  Common;  dry  to  moist  tundra,  bird  mounds. 

Trichostomum  arcticum  Kaal.  ( =  T.  cuspidatissimum) 

D. A.  Walker  20  July  1974,  det.  B.  Murray.  Collected  from  moist  tundra  in  IBP  area  (Figure  Al, 
point  24). 

Voitia  hyperborea  Grev.  and  Arnott 

Rastorfer,  Webster  and  Smith  1973,  as  V.  nivalis  Hornsch;  Steere  1974.  Collected  from  moist 
tundra  in  IBP  area  (Figure  Al,  point  24). 

Lichens 

Alectoria  nigricans  (Ach.)  Nyl. 

E. A.  Schofield  Ak-86,  det.  M.E.  Williams.  Frequent;  dry  tundra,  particularly  in  acidic  areas. 

Alectoria  ochroleuca  (Hoffm.)  Mass. 

B.  Murray  6219.  Occasional;  dry  tundra. 

Asahinea  chrysantha  (Tuck.)  W.  Culb.  and  C.  Culb. 

M.E.  Williams  Ak-652,  det.  B.  Murray.  Infrequent;  snowbank  areas. 

Buellia  alboatra  (Hoffm.)  Branth.  and  Rostr. 

Battrum  325A  (UAC),  det.  C.D.  Bird.  Not  recorded  in  this  study. 

Buellia  papillata  (Somm.)  Tuck. 

B.  Murray  4355,  det.  J.W.  Thomson.  Not  recorded  in  this  study. 

Buellia  punctata  (Hoffm.)  Mass. 

D.A.  Walker  75-332,  det.  J.W.  Thomson.  Collected  on  dry  wood,  coastal  strand  line  (Figure  Al, 
point  6). 

Caloplaca  cinnamomea  (Th.  Fr.)  Oliv. 

B.  Murray  6245,  det.  J.W.  Thomson.  Note:  Caloplaca  was  not  differentiated  to  species  in  this 
study.  The  genus  is  nearly  always  present  on  dry  to  moist  sites  on  dead  plant  material  or  animal 
droppings. 
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Caloplaca  discolor  (Will.)  Fink 

B.  Murray  6227,  det.  J.W.  Thomson.  See  C.  cinnamomea. 

Caloplaca  holocarpa  (Hoffm.)  Wade 

B.  Murray,  cited  in  Thomson  (1979).  See  C.  cinnamomea. 

Caloplaca  stillicidiorum  (Vahl)  Lynge 

B.  Murray  6245,  det.  J.W.  Thomson.  See  C.  cinnamomea. 

Caloplaca  tiroliensis  Zahlbr. 

D.A.  Walker  2(010A-4),  det.  J.W.  Thomson.  Collected  on  dry  plant  material,  high-centered 
polygons  in  IBP  area. 

Candelariella  aurella  (Hoffm.)  Zahlbr. 

B.  Murray  6228,  det.  J.W.  Thomson.  Not  recorded  in  this  study. 

Candelariella  xanthostigma  (Pers.)  Lett. 

B.  Murray  6241,  det.  J.W.  Thomson.  Not  recorded  in  this  study. 

Cetraria  cucullata  (Bell.)  Ach. 

B.  Murray  4331.  Common;  dry  to  moist  tundra,  snowbanks. 

Cetraria  delisei  (Bory  ex  Schaer.)  Th.  Fr. 

B.  Murray  4345.  Frequent;  snowbanks. 

Cetraria  islandica  (L.)  Ach. 

B.  Murray  4335.  Common;  dry  to  moist  tundra. 

Cetraria  nivalis  (L.)  Ach. 

B.  Murray  4330.  Frequent;  dry  to  moist  tundra,  snowbanks. 

Cetraria  richardsonii  Hook. 

B.  Murray  4332.  Frequent;  dry  to  moist  tundra,  snowbanks. 

Cetraria  tilesii  Ach. 

B.  Murray  4349.  Occasional;  dry  to  moist  tundra,  pingos. 

Cladina  rangiferina  (L.)  Harm.  ( =  Cladonia  rangiferina) 

D.A.  Walker  1979.  Specimen  from  west  of  Kuparuk  River  (Figure  Al,  point  42);  not  recorded 
east  of  the  river. 

Cladonia  amaurocraea  (Floerke)  Schaer. 

M.E.  Williams  Ak-655,  det.  J.W.  Thomson.  Infrequent;  moist  tundra.  It  was  recorded  as 
Cladonia  sp.  in  this  study. 

Cladonia  gracilis  (L.)  Willd.  var.  gracilis 

D.A.  Walker  74(1405-10),  det.  J.W.  Thomson.  Frequent;  particularly  in  moist  acidic  tundra. 
Cladonia  lepidota  Nyl. 

D.H.S.  Richardson  (ALA  61969),  det.  J.W.  Thomson.  Collected  from  dry  peaty  polygon  rim 
near  coast  (Figure  Al,  point  6). 

Cladonia  phyllophora  Hoffm. 

D.A.  Walker  3(1310-1),  det.  J.W.  Thomson.  Infrequent;  two  records  from  coastal  area  (Figure 
Al ,  point  6). 

Cladonia  pocillum  (Ach.)  O.  Rich. 

B.  Murray  4350.  Frequent;  moist  to  dry  tundra. 


Cladonia  squamosa  (Scop.)  Hoffm. 

E.A.  Schofield  Ak-91,  det.  M.E.  Williams.  Recorded  on  wet  tundra  near  Pad  F  and  at  coast 
(Figure  Al,  points  6,  38). 

Cladonia  subfurcata  (Nyl.)  Arn. 

E.A.  Schofield  Ak-90,  det.  J.W.  Thomson.  Not  recorded  in  this  study. 

Collema  bachmanianum  (Fink)  Degel.  (=  C.  tenax  var.  bachmanianum) 

B.  Murray  4328,  det.  J.W.  Thomson;  var.  milligranum  Degel.  Collemas  were  recorded  as 
Collema  sp.  and  not  differentiated  to  species  in  this  study. 

Collema  tuniforme  (Ach.)  Ach.  em.  Degel. 

B.  Murray  4342,  det.  J.W.  Thomson.  See  Collema  bachmanianum. 

Cornicularia  aculeata  (Schreb.)  Ach. 

B.  Murray  4326.  Not  recorded  in  this  study. 

Cornicularia  divergens  Ach. 

B.  Murray  6237.  Frequent;  dry  tundra,  mainly  acidic  soils. 

Dactylina  arctica  (Hook.)  Nyl. 

B.  Murray  4333.  Frequent;  moist  to  dry  tundra,  snowbanks. 

Dactylina  ramulosa  (Hook.)  Tuck. 

B.  Murray  4329.  Occasional;  moist  tundra,  snowbanks. 

Evernia  perfragilis  Llano 

B.  Murray  4344,  det.  J.W.  Thomson.  Frequent;  dry  tundra. 

Fulgensia  bracteata  (Hoffm.)  Raes. 

B.  Murray  4363.  Recorded  on  dry  saline  soils  on  coastal  bluffs  affected  by  recent  storm  surges 
(Figure  Al,  points  8,  53);  also  on  pingos  and  dry  tundra. 

Gyalecta  foveolaris  (Ach.)  Schaer. 

B.  Murray  4364,  det.  J.W.  Thomson.  Infrequent;  moist  tundra. 

Hypogymnia  physodes  (L.)  W.  Wats. 

B.  Murray  4400,  det.  J.W.  Thomson,  esorediate.  Not  recorded  in  this  study.  See  H.  subobscura. 
Hypogymnia  subobscura  (Vain.)  Poelt 

B.  Murray  4327.  Frequent;  dry  soil.  Some  records  of  this  may  be  H.  physodes. 

Lecanora  beringii  Nyl. 

D.H.S.  Richardson  (ALA  61974),  det.  J.W.  Thomson.  Not  recorded  in  this  study. 

Lecanora  epibrvon  (Ach.)  Ach. 

B.  Murray  4337.  Common  on  soil,  dry  tundra,  frost  scars;  frequent  in  moist  tundra  on  dead 
plant  material. 

Lecanora  verrucosa  Ach. 

B.  Murray  4339.  Not  recorded  in  this  study. 

Lecidea  assimilata  Nyl. 

D.H.S.  Richardson  (ALA  61975),  det.  J.W.  Thomson.  Not  recorded  in  this  study. 

Lecidea  ramulosa  Th.  Fr. 

D.A.  Walker  10(WD-2),  75-333,  det.  J.W.  Thomson.  Occasional;  wet  acidic  tundra,  particularly 
at  coast. 

Lecidea  vernalis  (L.)  Ach. 

B.  Murray  4361,  det.  J.W.  Thomson.  Occasional;  dry  tundra. 


Lepraria  membranacea  (Dicks.)  Vain. 

B.  Murray  6240,  det.  J.W.  Thomson.  Not  recorded  in  this  study. 

Leptogium  sinuatum  (Huds.)  Mass. 

D.A.  Walker  75-370,  det.  J.W.  Thomson.  Collected  from  rim  of  low-centered  polygon  in  IBP 
area  (Figure  Al,  point  24). 

Leptogium  tenuissimum  (Dicks.)  Fr. 

B.  Murray  4347,  det.  J.W.  Thomson.  Not  recorded  in  this  study. 

Lopadium  fecundum  Th.  Fr. 

B.  Murray  4396,  det.  J.W.  Thomson.  This  collection  is  the  first  record  of  this  species  for  Alaska 
(Thomson  1979). 

Ochrolechia  frigida  (Sw.)  Lynge  f.  thelephoroides  (Ach.)  Lynge 

B.  Murray  4395,  det.  J.W.  Thomson.  The  fruticose  form  thelephoroides  is  particularly  abundant 
on  moist  strangmoor  features  in  the  acidic  tundra  areas.  At  the  coast  and  elsewhere  this  species  is 
more  commonly  crustose. 

Ochrolechia  upsaliensis  (L.)  Mass. 

B.  Murray  4360,  det.  J.W.  Thomson.  Not  recorded  in  this  study. 

Parmelia  omphalodes  (L.)  Ach. 

B.  Murray  4392.  Not  recorded  in  this  study. 

Parmeliella  praetermissa  (Nyl.)  P.  James 

D.H.S.  Richardson  (ALA  61971),  det.  J.W.  Thomson.  Not  recorded  in  this  study. 

Peltigera  aphthosa  (L.)  Willd. 

B.  Murray  4397.  Frequent;  moist  tundra. 

Peltigera  canina  (L.)  Willd. 

B.  Murray  4382.  Frequent;  moist  to  dry  tundra.  P.  rufescens  and  P.  spuria  were  recorded  as 
P.  canina  in  this  Study. 

Peltigera  malacea  (Ach.)  Funck 

B.  Murray  4325,  det.  J.W.  Thomson.  Infrequent;  moist  to  dry  tundra. 

Peltigera  polydactyla  (Neck.)  Hoffm. 

D.H.S.  Richardson  (ALA  61970),  det.  B.  Murray.  Not  recorded  in  this  study. 

Peltigera  rufescens  (Weis.)  Humb.  (=  P.  canina  var.  rufescens) 

B.  Murray  4374,  det.  J.W.  Thomson.  See  P.  canina. 

Peltigera  spuria  (Ach.)  DC.  ( =  P.  canina  var.  spuria)  f.  sorediata  Schaer. 

B.  Murray  4340,  det.  J.W.  Thomson.  See  P.  canina. 

Pertusaria  dactylina  (Ach.)  Nyl. 

D.A.  Walker  11,  det.  J.W.  Thomson.  Occasional;  dry  tundra,  pingos. 

Pertusaria  octomela  (Norm.)  Erichs. 

B.  Murray  4394.  Not  recorded  in  this  study. 

Pertusaria  panyrga  (Ach.)  Mass. 

B.  Murray  4358,  det.  J.W.  Thomson.  Not  recorded  in  this  study. 

Pertusaria  subobducens  Nyl. 

B.  Murray  4338,  det.  J.W.  Thomson.  Collected  from  very  dry  windblown  site  on  Prudhoe 
Mound  (Figure  Al,  point  17). 


Physcia  dubia  (Hoffm.)  Lett. 

B.  Murray  6218.  Not  recorded  in  this  study. 

Physconia  ntuscigena  (Ach.)  Poelt  ( =  Physcia  muscigena ) 

B.  Murray  4348.  Frequent;  dry  sites. 

Polyblastia  bryophila  Lonnr. 

B.  Murray  6227,  det.  J.W.  Thomson.  This  is  apparently  the  first  record  of  this  species  for 
Alaska.  Not  recorded  in  this  study. 

Polyblastia  sendtneri  Kremph. 

B.  Murray  4386,  det.  J.W.  Thomson.  Not  recorded  in  this  study. 

Psoroma  hypnorum  (Vahl)  S.  Gray 

D.A.  Walker  75(1403-1),  det.  J.W.  Thomson.  Occasional;  moist  acidic  tundra  and  animal  dens. 

Rama  I  in  a  almquistii  Vain. 

B.  Murray  4346.  Not  recorded  in  this  study. 

Rhizocarpon  disporum  (Naeg.  ex  Hepp)  Muell.  Arg. 

B.  Murray  4351.  Not  recorded  in  this  study. 

Rinodina  roscida  (Somm.)  Arn. 

B.  Murray  4341.  Not  recorded  in  this  study. 

Rinodina  turfacea  (Wahlenb.)  Koerb. 

B.  Murray  6238,  det.  J.W.  Thomson.  Not  recorded  in  this  study. 

So/orina  saccata  (L.)  Ach. 

B.  Murray  4362.  Frequent;  moist  to  dry  tundra. 

Solorina  spongiosa  (Sm.)  Anzi 

B.  Murray  4356.  Not  recorded  in  this  study. 

Sphaerophorus  globosus  (Huds.)  Vain. 

D.A.  Walker,  22  August  1974,  det.  B.  Murray.  Frequent;  dry  to  moist  acidic  tundra  at  coast  in 
Kuparuk  field. 

Stereocaulon  alpinum  Laur. 

B.  Murray  4375,  det.  l.M.  Lamb.  Frequent;  moist  to  dry  tundra,  snow  patches. 

Stereocaulon  rivulorurn  Magn. 

B.  Murray  4365,  det.  I.M.  Lamb.  Too  scanty  and  depauperate  to  determine  with  certainty.  Not 
recorded  in  this  study. 

Thamnolia  subuliformis  (Ehrh.)  W.  Culb. 

B.  Murray  4336.  Common;  moist  to  dry  tundra.  Most  (about  98%)  of  the  Thamnolia  in  the 
region  is  T.  subuliformis. 

Thamnolia  vermicu/aris  (Sw.)  Ach.  ex  Schaer. 

D.A.  Walker  1975,  det.  S.  Shushan.  Apparently  infrequent;  only  a  few  thalli  appeared  in  collec 
lions  of  Thamnolia  from  the  entire  region. 

Toninia  cumu/ata  (Sommerf.)  Th.  Fr. 

D.A.  Walker  13,  det.  J.W.  Thomson.  Collected  from  bare  soil  in  dunes  area  (Figure  Al, 
point  9). 

Toninia  lobulata  (Somm.)  Lynge 

B.  Murray  6216,  det.  J.W.  Thomson.  Not  recorded  in  this  study. 


Verrucaria  devergens  Nyl. 

B.  Murray  4354,  det.  J.W.  Thomson.  Not  recorded  in  this  study. 


Xanihoria  Candelaria  (L.)  Th.  Fr. 

D.A.  Walker  75-332,  det.  J.W.  Thomson.  Collected  on  wood  from  strand  line  at  coast  (Figure 
Al,  point  6). 

Xanthoria  elegans  (Link)  Th.  Fr. 

B.  Murray  4353.  On  pebbles  on  gravelly  pingos  and  rocks. 
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Table  Bl.  Soils  data,  physical  variables. 

The  variables  and  their  units  are  described  in  Table  6. 
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Table  B2.  Soils  data,  chemical  variables. 

The  variables  and  their  units  are  described  in  Table  6. 


PLOTNUM 

PH 

NH4 

NO  3 

003 

P 

K 

CA 

MG 

OlOA 

7  47 

12  4 

12.  I 

20 . 0 

31.0 

535  0 

6298.0 

185.0 

01  OB 

7.59 

9  8 

8. 9 

15.  1 

15.0 

782  0 

3571 . 0 

170.0 

020A 

7.20 

13.2 

020B 

7  37 

9.8 

8.0 

19.  3 

8.0 

578  0 

6215.0 

1  74  0 

0203 

7  32 

17  0 

6.9 

4  0 

17  0 

288  0 

9472  0 

348  0 

03OA 

7  40 

14 . 3 

9.2 

22.7 

5.0 

38.0 

4516.0 

119  0 

0306 

6  89 

13.1 

10.7 

3.5 

2  0 

600.0 

7178.0 

344  0 

0303 

/  38 

10  7 

12.1 

4  2 

14 . 0 

236  0 

6793  0 

329.0 

04  OA 

7.43 

15  8 

13  5 

21  .  7 

13.0 

406.0 

8470.0 

105  0 

0400 

7.03 

118 

18  6 

3.3 

16.0 

485.0 

7700.0 

355  0 

050A 

7  40 

20.6 

050B 

7  12 

24.2 

20  4 

6.0 

14.0 

491  0 

5476,0 

385.0 

OCOA 

7  60 

29  2 

9.6 

27.5 

4  0 

40.0 

2656  0 

111.0 

OGOB 

6. 30 

.  8 

0001 

7 . 80 

7  8 

7  5 

39  3 

3.0 

34  0 

2332.0 

145.0 

0901 

7.42 

13.2 

10  3 

19.  2 

16.0 

412  0 

6105  0 

252  0 

0902 

7.61 

10.  7 

7.6 

19. 9 

16  0 

369  0 

5400.0 

142.0 

1001 

7.50 

13  7 

13.4 

3. 3 

14  0 

387  0 

7260.0 

311.0 

1002 

7. 20 

20.  3 

9  4 

2  5 

16.0 

129  0 

4982  0 

416  0 

1  101 

7.61 

15  0 

7.5 

14.7 

14  0 

362.0 

3774  0 

65  0 

1  102 

7  59 

22  2 

10  2 

14.7 

23  0 

34  1  0 

6105.0 

179.0 

1  103 

7  60 

15  9 

5.  1 

3.  1 

.  1 

36  0 

1643.0 

86  0 

1  l  04 

7  50 

9  1 

12  7 

2  9 

1 . 0 

32.0 

3439.0 

1810 

1  10b 

7  80 

7  1 

5  2 

1  1 

1 

26.0 

623.0 

45  0 

1  106 

7  60 

14  7 

4  9 

1  9 

31.0 

1459  0 

126  0 

1  10/ 

7  70 

17  5 

4  5 

4  6 

36  0 

1377.0 

123.0 

1201 

8  30 

9  1 

4  4 

30  9 

110 

1450  0 

52  0 

1202 

8  40 

12  8 

4  3 

33  4 

26  0 

1342.0 

69  0 

1203 

7  60 

19  6 

7  2 

24  0 

10.0 

51.0 

1910.0 

118  0 

1  204 

7.90 

16.1 

5.3 

33  0 

1  0 

70.0 

1327  0 

196  0 

120b 

7  40 

23  1 

5  8 

22  O 

7.0 

47 . 0 

1602  0 

62  0 

1206 

7  50 

40.  1 

5.  1 

14  3 

2  0 

34 . 0 

1498  0 

50  0 

120  7 

8  00 

27.2 

1  206 

1  209 

8  10 

26.4 

12  10 

7  90 

26.7 

1  30) 

7  90 

13  3 

9.3 

29  9 

.  1 

36. 0 

1627  0 

274  0 

1  302 

7  50 

18  3 

5  0 

24.7 

1 

92  0 

1399  0 

286  0 

1  303 

5  18 

19  4 

9  2 

.  1 

2  0 

389.0 

2558 . 0 

638.0 

1  304 

5  29 

37  0 

10  2 

6 

4.0 

4110 

3456  0 

883.0 

1  3  Ob 

5  50 

12  7 

14.3 

.  1 

3.0 

349.0 

3648.0 

627  0 

1  300 

5  85 

15  0 

9.7 

6 

1 .0 

356.0 

6816  0 

845.0 

1  30  7 

7  37 

21  9 

7  4 

3.0 

11.0 

461 . 0 

6545  0 

451  0 

1  300 

0  30 

17  4 

16  0 

8 

1 . 0 

578  0 

6336  0 

1132  0 

1  309 

7  60 

3  8 

1310 

5  20 

0 

131  I 

5  JO 

O 

13  12 

5  90 

0 

13  13 

5  00 

0 

1  Jt  H 

6  60 

0 

1  JO  l 

/  30 

7  6 

7.3 

.  7 

8  0 

188  0 

2979  0 

257.0 

1. 

5  / 1 

1  1  8 

10  5 

8 

1  0 

156  0 

5995  0 

224.0 

1  It  • 

5  91 

1  /  6 

9  6 

.  1 

1  0 

216  0 

0105  0 

355  0 

i  to  1 

5  4  J 

1  6  1 

14  7 

6 

3.0 

221  0 

4  366  0 

255  0 

i  »•  •» 

5  f,  l 

1  ?  4 

1  1  4 

1 

4 . 0 

224  0 

6215  n 

433  0 

1400 

5  46 

28.5 

7  9 

6 

3.0 

219  0 

394  1  0 

268.0 

1407 

5  45 

13  1 

13  3 

.  1 

2  0 

195  0 

5199.0 

3110 

1408 

6  35 

1  .  1 

1 . 0 

280  0 

8000  0 

819.0 

1409 

6  2G 

12.4 

19  6 

1 . 0 

3  0 

250  0 

8768. 0 

646  0 

14  10 

5  60 

17  6 

19  3 

.  7 

4  0 

246  0 

5310.0 

272  0 

1411 

7  49 

13  7 

19  1 

2.2 

16  0 

218.0 

5587  0 

197.0 

14  12 

C  62 

14  0 

40  0 

1  2 

3  0 

209  0 

10176.0 

870  0 

14  13 

b  71 

31  9 

16  3 

8 

4 . 0 

220.0 

4736  0 

326  0 

1414 

6  45 

10  7 

13  5 

1  3 

2.0 

172  0 

5550  0 

265  0 

14  15 

6  65 

19  5 

24  0 

1  0 

.  2 

166  0 

9760  0 

507  0 

14  10 

6  66 

12  7 

19.  1 

9 

3.0 

297  0 

6525. 0 

496  0 

141  7 

7  53 

8  2 

16  6 

10  0 

13.0 

197  0 

7590  0 

223  0 

1418 

6  57 

1  3  9 

17.6 

1 . 3 

5  0 

290  0 

94)7.0 

661  0 

14  19 

6  73 

10  3 

43  0 

1  0 

1 . 0 

162  0 

7040  0 

691  0 

1420 

5  75 

13  5 

10  1 

.  1 

2.0 

261  0 

5643  0 

355  0 

1421 

1422 

15U1 

7  37 

1  3  5 

10.5 

17.4 

110 

250  0 

6325.0 

126  0 

1 602 

7  59 

13  8 

19  2 

20  2 

24  0 

281  0 

7865  0 

274  0 

1503 

7  45 

1  7  5 

12.0 

5  1 

12  0 

212  0 

6490.0 

377  0 

1004 

7  64 

1  1  8 

10  8 

21  3 

110 

227  0 

5830  0 

1010 

1505 

7  84 

15  9 

10  3 

8  9 

13  0 

224  0 

5450  0 

307  0 

l  500 

7  75 

8  0 

9  9 

18.1 

10  0 

1  79  0 

4  255  0 

277  0 

150/ 

7  73 

8  3 

14  8 

1  7  6 

9  0 

402  0 

3811.0 

136  0 

1508 

7  83 

6  6 

10  6 

13  9 

9  0 

330  0 

2683  0 

44  0 

1  509 

7  57 

7  6 

10  0 

24  5 

10  0 

241  0 

4440  0 

119  0 

1510 

7  38 

7  6 

9  9 

4  3 

10.0 

375  0 

5968  0 

200  0 

1511 

7  60 

6  6 

10  3 

20  7 

10.0 

349  0 

6353  0 

60  0 

1512 

7  54 

8  2 

12  4 

19  5 

11.0 

378  0 

5495  0 

101  0 

1513 

7.  73 

7  0 

1  1  3 

16.1 

12.0 

234  0 

4403.0 

222  0 

1514 

7  65 

7  3 

10.4 

23  7 

9  0 

225  0 

5143.0 

72  0 

15  15 

7  62 

8  3 

9  1 

22  9 

10  0 

197  0 

6133  0 

910 

1  5 1  0 

7  59 

7  2 

1  1  2 

23  6 

10.0 

386  0 

4699  0 

95  0 

151  / 

7  50 

7  3 

12  6 

22  9 

9  0 

151.0 

54  76  0 

65  0 

1  5  1 1» 

7  55 

1  2  8 

7  5 

29  1 

13  0 

261  0 

6360  0 

123  0 

15  19 

7  45 

0  6 

12  0 

/  7 

1  1  0 

471  0 

5920  0 

24  7  0 

1  520 

7  80 

0  7 

12  5 

20  0 

13  0 

298  0 

5032  0 

196  0 

Table  B3  (cont’d).  Site  factors. 

The  variables  and  their  units  are  described  in  Table  6. 


PLOTNUM 

SO 1 L  COV 

ROCK.  COV 

Ol  OA 

9 

1 

01  OB 

5 

0 

020A 

2 

0 

020D 

0 

0 

0203 

0 

0 

030A 

0 

0 

030B 

1 

0 

0303 

\ 

0 

040 A 

0 

0 

04  OB 

19 

0 

05  OA 

1  1 

0 

05OB 

33 

0 

OGuA 

25 

0 

U6UR 

53 

0 

0801 

7 

0 

0901 

5 

1 

0902 

1 

0 

<00  1 

17 

5 

1002 

0 

1 

11  01 

9 

0 

1  102 

0 

0 

1  1  03 

1 

0 

1  104 

80 

1 

1  105 

90 

00 

1  1  06 

30 

0 

1107 

2 

0 

1201 

90 

0 

1  202 

70 

0 

1  203 

0 

0 

1204 

60 

0 

1205 

0 

0 

1206 

0 

0 

1207 

40 

0 

1208 

70 

0 

1209 

60 

0 

1210 

55 

0 

1301 

25 

0 

1302 

5 

0 

1  303 

0 

0 

1  304 

25 

0 

1305 

15 

0 

1  306 

1 

0 

1  307 

60 

0 

1  300 

0 

0 

1  309 

50 

0 

1310 

10 

0 

1311 

2 

0 

1312 

85 

0 

1313 

25 

0 

1310 

10 

0 

1401 

2 

1 

1102 

0 

0 

1403 

0 

0 

1404 

0 

0 

1405 

10 

0 

1  406 

0 

0 

1407 

60 

0 

1400 

0 

0 

1409 

0 

0 

14  10 

0 

0 

14  11 

12 

20 

1412 

20 

0 

14  13 

69 

0 

14)4 

50 

0 

1415 

1  0 

0 

14  16 

1 

0 

14  17 

0 

0 

14  10 

1 

0 

14  19 

40 

0 

1420 

34 

0 

1421 

1 

0 

14  22 

6 

5 

1501 

0 

0 

1  502 

1 

0 

1503 

5 

0 

1  504 

0 

0 

1505 

0 

0 

1  500 

20 

0 

1  50  7 

0 

0 

1508 

1  4 

0 

1509 

5 

0 

1510 

1 

0 

1511 

1  3 

0 

1512 

0 

0 

1513 

1  5 

0 

1514 

0 

o 

1515 

0 

0 

1516 

0 

0 

1517 

5 

o 

1518 

4  0 

0 

1519 

1 

o 

1  520 

1  ft 

20 

152! 

9ft 

95 

H2QCOV  THAW77  H20DPTH 


0  44  0 

O  59  0 

0  31  0 

0  37  O 

0  24  0 

0  30  0 

0  29  0 

0  42  0 

0  31  0 

0  36  0 

28  30  0 

61  34  6 

100  42  23 

100  26  62 

0  61  O 

0  100  0 

0  37  O 

0  37  O 

0  73  0 

0  41  0 

0  33  0 

O  50  O 

0  100  0 

O  100  0 

O  95  0 

0  63  0 

0  92  0 

0  60  O 

0  19  0 

O  60  O 

0  31  O 

90  34  31 

0  64  O 

O  60  0 

0  40  0 

0  57  0 

O  44  0 

5  51  O 

0  19  0 

5  25  0 

0  23  O 

0  22  0 

7  31  10 

O  19  0 

0  56  0 

I  21  0 

0  11  0 

0  43  0 

0  25  0 

0  35  0 

O  33  0 

33  Z'J  5 

0  19  0 

0  27  0 

O  23  0 

0  23  0 

O  27  0 

54  31  1 

0  17  0 

O  23  0 

0  82  O 

O  28  0 

14  30  0 

0  29  0 

O  26  0 

O  34  O 

O  27  0 

O  37  0 

0  28  0 

0  27  0 

0 
O 

6  35  3 

0  38  O 

1  31  O 

O  34  0 

0  46  O 

0  4  7  0 

0  08  0 

0  5G  O 

0  48  0 

0  23  O 

O  40  O 

O  29  0 

O  38  O 

n  29  o 

0  31  0 

0  32  O 

5  36  3 

1 0f>  33  14 

O  31  O 

0  54  0 

0 


MARL  CLICCOV  FUCCOV 


BRYOCOV 

ERECDED 

PROSDED 

PLTSI2E 

12 

1 

30 

1 

7 

3 

24 

1 

90 

35 

45 

2 

85 

1  7 

28 

1 

07 

9 

27 

1 

BO 

25 

20 

2 

57 

30 

36 

1 

07 

1  9 

21 

1 

02 

12 

25 

1 

42 

21 

10 

1 

13 

31 

17 

1 

32 

9 

4 

1 

0 

1  7 

70 

2 

1 

24 

1  7 

1 

1 

7 

2 

2 

27 

12 

20 

1 

70 

4 

22 

1 

10 

5 

1  9 

1 

15 

SO 

5 

2 

24 

16 

47 

1 

94 

6 

1  1 

1 

25 

30 

60 

2 

1 

3 

1 

2 

0 

0 

2 

2 

2 

25 

5 

2 

1 

20 

5 

2 

0 

4 

0 

1 

1 

1 

1 

3 

too 

40 

25 

2 

0 

10 

5 

2 

95 

15 

5 

1 

100 

0 

0 

1 

1 

0 

30 

1 

0 

0 

1 

1 

0 

25 

1  5 

1 

1 

20 

15 

1 

1 

45 

30 

2 

0 

10 

10 

2 

40 

50 

30 

2 

1 

40 

30 

2 

3 

3 

5 

1 

20 

40 

50 

2 

0 

5 

40 

2 

100 

45 

50 

2 

0 

60 

60 

1 

5 

10 

40 

1 

10 

40 

30 

1 

0 

3 

2 

1 

2 

15 

5 

1 

1 

50 

5 

1 

15 

1 

28 

1 

0 

15 

92 

1 

83 

22 

24 

1 

33 

1  9 

22 

t 

30 

15 

10 

2 

64 

24 

24 

1 

30 

15 

20 

2 

0 

5 

19 

1 

70 

25 

50 

2 

20 

10 

30 

2 

1 

1 

14 

1 

5 

3 

55 

2 

0 

14 

6 

1 

40 

20 

15 

2 

22 

10 

1  3 

1 

15 

15 

20 

2 

85 

1 

20 

2 

1 

to 

10 

2 

5 

1 

35 

2 

1  8 

15 

6 

1 

25 

25 

10 

2 

5 

20 

20 

3 

93 

1  1 

6 

1 

65 

20 

15 

2 

87 

1  0 

1  2 

1 

82 

12 

52 

1 

6 

2 

38 

1 

30 

10 

30 

2 

38 

2 

27 

1 

27 

1  3 

5 

1 

10 

20 

40 

2 

63 

1  5 

39 

1 

12 

23 

14 

1 

54 

15 

30 

1 

5 

1 

30 

2 

35 

40 

20 

2 

GO 

25 

GO 

2 

91 

10 

9 

1 

60 

30 

1  0 

2 

0 

5 

20 

2 

71 

1  6 

56 

1 

5 

1 

15 

2 

0 

0 

1 

3 

174 


Table  B4.  Raw  species  data  for  1-xlO-m  plots. 

The  units  are  percentage  of  cover,  with  frequency  in  parentheses, 


010A  01  OB  020B 


0203  03UB 


0303 


04  OA 


040B 


VASClH  AR  PI  ANTS 


2 

ALOPECURUS  ALPINUS  ALPINUS 

1  ( 

1  > 

OC 

0) 

Ot 

0) 

0< 

01 

oc 

0) 

oc 

01 

Ot 

01 

0< 

0) 

3 

ANDROSACE  CltAMAE  IASHE  LEHMANNl  ANA 

0( 

0) 

OC 

01 

Ot 

01 

0( 

0) 

oc 

01 

0( 

0) 

0( 

01 

oc 

0) 

-1 

ANUROSACf  SKI*  1 1  NT  »<  1  ONAL  I  S 

OC 

Ol 

oc 

0) 

OC 

01 

OC 

01 

oc 

01 

oc 

0) 

OC 

01 

oc 

0) 

5 

ANEMONE  PARVI FLORA 

OC 

0) 

OC 

0» 

0( 

0) 

0( 

01 

oc 

01 

oc 

01 

oc 

0) 

0< 

0) 

C 

ANEMONE  RICHARDSON) I 

OC 

01 

OC 

0) 

0( 

01 

0( 

0) 

oc 

01 

oc 

01 

oc 

0) 

0< 

01 

9 

ARCTAGROST 1 S  LA Tl FOLIA  S  L. 

OC 

O) 

.  1  < 

.  1 ) 

)  ( 

.61 

1  ( 

3) 

oc 

01 

oc 

01 

oc 

0) 

oc 

01 

10 

ARC  TOPHI  LA  FULVA 

OC 

0) 

oc 

0) 

0( 

01 

OC 

01 

oc 

0) 

oc 

01 

oc 

0) 

oc 

01 

12 

ARMERIA  MARI  TIMA  ARCTICA 

OC 

0) 

oc 

0) 

oc 

0> 

0( 

01 

oc 

0) 

0( 

0) 

oc 

01 

oc 

01 

1  3 

ARTEMISIA  ARCTICA  ARCTICA 

OC 

0) 

0( 

0) 

Ot 

0) 

OC 

0) 

oc 

0) 

oc 

01 

oc 

01 

oc 

01 

14 

ARTEMISIA  BOREALIS 

OC 

0) 

OC 

0) 

oc 

0) 

oc 

01 

oc 

0) 

0( 

01 

oc 

0) 

0< 

0) 

15 

ARTEMISIA  GtOMERATA 

01 

0) 

OC 

0) 

OC 

0) 

0< 

01 

oc 

01 

oc 

01 

oc 

01 

oc 

0) 

10 

ASTRAGALI  IS  AIPINUS 

0( 

0) 

0( 

0  1 

oc 

0) 

OC 

0) 

oc 

01 

ot 

0) 

oc 

0) 

0( 

01 

19 

AST  RAOUL,  US  UMBELLATUS 

0< 

0) 

16(1 

0) 

oc 

0) 

0( 

0) 

oc 

0) 

oc 

0) 

oc 

01 

oc 

0) 

22 

BRAVA  PURI ’URASCE NS 

OC 

0) 

.  1  ( 

3) 

OC 

0) 

Ot 

0) 

oc 

0) 

oc 

0) 

oc 

01 

oc 

01 

23 

BRA i A  SP 

OC 

0) 

OC 

0) 

0< 

01 

oc 

0) 

OC 

0) 

oc 

0) 

oc 

01 

0< 

Ol 

24 

DRDI1US  PUMPELLIANUS  ARCTICUS 

OC 

01 

OC 

0) 

oc 

0) 

OC 

0  I 

oc 

0) 

oc 

01 

oc 

0) 

oc 

0) 

29 

CALTHA  PA1USTRIS  ARCTICA 

0( 

0) 
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Table  B4  (cont’d).  Raw  species  data  for  1-xlO-m  plots. 
The  units  are  percentage  of  cover,  with  frequency  in  parentheses, 
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Table  B4  (cont’d).  Raw  species  data  for  1-  x  10-m  plots. 
The  units  are  percentage  of  cover,  with  frequency  in  parentheses. 
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Table  B4  (cont’d).  Raw  species  data  for  1-  x  10-m  plots. 
The  units  are  percentage  of  cover,  with  frequency  in  parentheses. 


426  LECIDEA  RAMULOSA 
339  LECIDEA  VERNAL  I  S 
393  LEPTOG1UM  SINNUAtUM 
342  LOPADIUM  FECUNDUM 
34  3  OCIIROl  ECHI  A  FRIGIDA 

413  OCHROLECHlA  FRIGIDA  THEL EPHORO l DES 

348  PFITIGFRA  APHIHOSA 

349  Pflll GERA  CANINA  S  L 

353  PL  I  TIGER  A  SPURIA  SORED  1  ATA 

410  PER1USARIA  COR I  ACL A 

358  PEN  T  USA  R I  A  DACTYL  I NA 

364  PERT US ARIA  SP 

360  PHY SCON l A  MUSCIGCNA 

412  PSOROMA  HVPNORUM 

400  SOLORINA  SP  . 

369  SPHALROPiKIRtjS  Gl  OBOSUS 
3/0  SIL  RFOCAIJI  ON  ALP  I  HUM 
3/2  TMAMNOI.IA  SUBUt.  I  FORM l  S 
429  ftirilNIA  r  iMIll  ATA 
3/5  X AN  I  HOt<  I  A  i  1  LOANS 
403  ONI  NOUN  CRU’.TOSE  LICHEN 
3/6  0111  MOWN  ri<urii:(>SE  LICHEN 

379  NOS  f OC  COMMUNE 

380  NOS  TOC  Si* 


VASCULAR  PLANTS 

2  ALOPECORUS  ALPINoS  ALPINUS 

3  ANDROSACl  Clt  AM  At  IASME  LEHMANNIANA 

4  ANDROSACE  SEP  fHIKlONALIS 

5  ANEMONE  PARVIFLORA 

6  ANEMONE  RICHARDSON I  I 

9  ARCTAGROSTIS  CAT  I  FOLIA  S.L 
10  ARCTOPM 1 1  A  FiJI.VA 

12  ARMCR1A  MARJ TIMA  ARCTJCA 

13  ARTEMISIA  ARCTICA  ARCTICA 

14  ARTEMISIA  PORFAl  IS 

15  ARTEMISIA  Gl OMLRATA 

18  ASTRAGALI'  .  ALPINUS 

19  ASTRACULUS  UMBEL LATUS 

22  BRAYA  PURPURASCENS 

23  BRAYA  SP 

24  BROMUS  PUMPELl.  I  ANUS  ARCTICUS 

25  CAI. T HA  PALUSTRIS  ARCTICA 

27  CARDAMINF  DIGITATA 

28  C A ROAM I NE  PRATFNSIS  ANGUST I FOL I  A 

29  CARl X  AOUATILIS  S  L 

30  CARLX  ATKOFUSCA 

31  wAKLX  BIGELOW! I 
33  CARFX  MARINA 

3b  CARLX  MEMMRANACE  A 

36  CARLX  Ml  SANDRA  Ml  SANDRA 

3 7  CAREX  RARI FLORA 

38  CAREX  ROTUNUATA 

39  CAREX  RUPESTRIS 

40  CAREX  SAX AT  I L I S  LAXA 

41  CAREX  SCIRPOIOEA 

42  CAREX  SUBSPATHACEA 

44  CAREX  VAGINATA 

45  CAREX  OP 

46  CASS  I  OPE  IlIKAGONA  TETRAGONA 

4  7  GERAS  nun  BF.ERINGI  ANIJM  iE  ER  I  NG I  ANUM 
49  CHRY  SANT  III  MUM  INIEGRIKJUUM 
51  COCIME.ARIA  OFF  I C I  NAI  IS  ARCTICA 
5?  DF. ‘•CHAMPS  I A  CAESPITOSA  ORIENTAL  IS 
53  DRAMA  A1  PINA 
56  DRAMA  I  AC  I  E  A 
5/  DRAMA  SP 

56  DRYAS  INTFGRIFOI  IA  I NTEGR I FOL I  A 

59  DUPONT  I  A  FI  SHERI  S  L 

61  ELYMUS  ARENARJ US  MOLLIS  V I  LI  OS  I  SO  I MUS 

62  EPILOBIUM  t AT  I  FOLIUM 
03  EOUISETUn  ARVLNSr 

64  EOUISETUM  SCIRPOlDES 

65  EOUISETUM  VARI EGATUM 

60  FRIGE  RON  LRI OMPHALUS 

399  EKIOPHORUM  ANGUS T  I  FOl.  I  UM  S  L. 

69  E  R  I  OPHORUM  RUSStOLlJM 

70  E  If  I  OPI  HlRl  IM  SCHlWGiLERI  SCHEUCH7ER  I 

72  FR  I  OPI  (URtitl  VAUlNATUM 

73  f  HIM  I1A  1  IJWAROOI  I 

74  lESIUCA  RAMI  ME.  NS  IS 
70  FtSTUCA  RUDRA 

70  GFNTIANEUA  PROPIMOUA  PROP  I  NQUA 
79  MtEROCMIOt  PAUClFLOKA 
83  JUNCUS  BIGI  UM IS 
04  JUNCUS  CASTANEUS  CASTANEUS 

66  KOBRISIA  MvOSUROIDES 
69  |  ESOLJf  RE.I.LA  ARCTICA 

90  l  I  OYI)l  4  SFROT  I  NA 

91  l  U2UI  A  ARCT  I  CA 

92  I  U/UI  A  CONE  USA 

9  I  MfNUARf I  A  AHCriCA 
00  MIMUART  I  A  KIIBE  l  LA 
lOtl  OXYTKOPIS  BURIAL  IS 
103  OXYTHOPIS  NIGRESCENS  URYOPHILA 

105  PAPAVLR  LAPPONICUM  OCC I DENTALE 

106  PAPAVcR  MACOUIII  I 

108  PARRYA  NUOIC.AlIt  IS  NUOICAULIS 

109  pFOICLUARfS  CAP  I  TA  f  A 
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Table  B4  (cont’d).  Raw  species  data  for  1-  x  10-m  plots. 
The  units  are  percentage  of  cover,  with  frequency  in  parentheses. 


247  KUNARIA  ARCTICA 

250  IIYIOCOMIUM  SPlt'NDENS  OBTUSIFOLIUM 

251  IIYPNUM  LAML*.ri«  LRI 

252  IIYPNUM  cGri.T  SM  F UKME 

25  :i  iiypni;m  hu*h:l  hi; i  mm 

254  HYIMIUH  RfVOi  U  IUM 
250  HYPNUM  SP . 

25/  LLPTOORYUM  PYRI FORME 

25 8  MfcfcSt  A  FRIOULTRA 

259  MEES1A  ULIGINQSA 
444  MNIIJM  ANDREWS  I  AHUM 

260  MN1UM  BLYTTI  T 

431  PI. AO  I  OMNIUM  ELL  I  PT  I  CUM 
202  MYIJREL  LA  JULACEA 
264  ONCOPt  IORUS  UAltl  ENBERGI  I 
205  OKFHOFIIECIUM  CHK/SEUM 

200  PHI l OHO  IIS  FONTANA  PUMILA 
4  10  IT  Ali IOI  OS  OtDFKIAMA 

2/2  POGONATUM  ALPlNUM 
446  POLYTR ICHACEAE 
2/6  POlll  I A  MllTANS 
40  1  POtlL  I  A  SI*. 

270  RHACOMI  TRIIJM  IANUGINOSUM 

27 8  RHYTIOIUH  RUGOSUH 

279  SCORPIO  I UM  GCORPIOIDES 
260  SCORPIOIUM  TUKCF.SCENS 

282  SPLACIIMUM  VASCULOSUM 

283  STEGONIA  LATIFOLIA  PILIFERA 
285  TLTRAPI.OOON  MNIOIDES 

26/  T IHi IDIOM  All  I  E  T  I  MIJM 

288  I  I  Mfl  I A  AIISTRIACA 

289  TlMMIA  MLOAPOU TANA  BAVARICA 

290  TlMMIA  NOKVEGICA 

201  f OMEN  THY F'NUM  Nl  TENS 
292  lOR FELLA  ARCTICA 
290  TOR  TULA  RURAL  I S 
298  VOITIA  HYPERBORE A 
903  UNKNOWN  MOSS 


L I  CHENS 

299  ALECTOR I  A  NIGRICANS 

300  At  EC TOR  I  A  OCHROLEUCA 
307  CAtOPLACA  SP . 

310  CE  F  RAN  I A  CUCUILAFA 

311  CE  IRAKI  A  OCI  ISEI 

312  Ct  I RAR I A  I  St  At  10  I  CA 
311  CE  I  RAR 1  •  NIVALIS 

315  CE I RAR I  A  KICHAKOSONII 
31 G  CE  f  RAR l A  TILES  I  I 
385  CLADONIA  GRACILIS 

318  CLADONIA  LEPIDOTA 
427  CLADONIA  PHYLLOPHORA 

319  CLADONIA  POCIILUM 

320  CLADONIA  SQUAMOSA 
322  CLADONIA  SP 

32/  CORN I CUL ARIA  DIVERGENS 

328  DACTYL  I NA  ARCTICA 

329  DACTYL  I  NA  KAMIfl.OSA 

330  LVtK'NI  A  f'ERF  RAG  I  L  I  S 

331  FIJI  (it  MSI  A  BKAC. TEATA 

332  GYAIFCTA  IOVLOLARIS 
33  1  HYPOGVMN I  A  SI JfMIBSCURA 
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4  J  8  ITNFUSARIA  CORIACEA 

368  F'f  l<  I  tJSARI  A  DACTYL  I  NA 

38  1  PP  R1  ll.iARi  A  SP 

36(»  PI IV  ‘»Lt  <N  I  A  MUSC I  GENA 


4  12  PSdKllllA  HYPMOPWM 
400  Si  ’ll.  OR  I  NA  SP 

369  SPHAEROPHORUS  Gl.OBGSUS 

370  S  FERtOCAULON  ALP/NUM 
372  TMAMNOL I A  SUBULIFORMIS 
429  TONI  HI  A  CUMULATA 

375  XANTIIORIA  El  EGANS 
403  UNKNOWN  CRUST 06 E  LICHEN 
378  UNINOWN  F  RUT  |  COSE  LICHEN 
3  79  NOS  IOC  Ci  IMMUNE 
380  NOS  IOC  SP 


VA5CIJI  AR  PI  AMIS 

2  AL0PECURU5  ALPINUS  ALPJNU5 

3  ANIIROSACI  CHAMAEJASMF  LEHMANN  I  ANA 

4  ANUKGSACL  SI  P T l N I K I ONALI S 

5  ANEMONF  PARV | F l ORA 

6  ANEMONE  RICIIARDSONII 

9  ARC  T  AGROST I S  l  AT  I  FOLIA  S.L 
lO  ARC  TOPHI I.A  F  Ul  VA 

12  ARMCRIA  MARI F IMA  ARCTICA 

13  ARTEMISIA  ARCTICA  ARCTICA 

14  AR  II  Ml  S I  A  BURIAL  IS 

15  ARM  Ml  SI  A  C.l  OMF  RATA 
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IB  AS  1  RAl.ALl  IS  ALPINUS 
10  Aj  ri<Ar.l||  US  UMUEILATUS 

22  IWAfM  PURPURASCENS 

23  UtAYA*  BP 

24  BKUMUS  PUMPCLL  I  ANUS  ARCTICUS 

25  CALTHA  PAIUSTRI5  ARCT I CA 

27  CARDAMINE  DIGITATA 

28  CARDAMINE  PRATE  NS IS  ANGUS! I  POL  I A 

29  CAREX  AQUATILIS  S  L 

30  CAKtX  A  I ROF USC A 

31  CAREX  BIGELOW! I 
33  CAREX  MARINA 

35  CAREX  MfcMURANACEA 
30  CAKLX  Ml  SANDRA  MISAHORA 

3  7  t.AHfX  RAR  I  PL  ORA 

38  C  A Rr X  RO fuNDA I  A 

39  l' AIM  X  Kill ‘I  SIRI  S 

40  LARI  X  SAKAI  IL  IS  L  AXA 

41  c:**»<i  x  »(  H:i  oil»fA 

42  CAR!  X  SI  'A'iPa  THAl'E  A 

44  CAREX  VAi.lNATA 

45  CAREX  SP 

4  0  CASS  I  OPE  I E 1 RAGONA  TETRAGON A 

47  CIRASTIUM  BILRIMGIANUM  BEER I  NCI ANUM 

49  CHRYSANTHEMUM  I N \ t Gl< I  POL  I UM 

51  COCIIl  I  AK  I  A  OFFICINALIS  ARC  T I  C  A 

52  Ilf  SCI  (AMPS  l  A  CAPSPITOSA  ORIENTAL  IS 

53  DRABA  ALPINA 

50  OR  ADA  LAI.  TEA 
5/  DRABA  SP 

58  DRY AS  IN  {OKI FOLIA  I N  f EGR1 FOLIA 

59  DURON  I  1AM  SHE  Ki  S  l.  . 

01  l  I  T  HUS  .'R|  NARIIJS  MOIL  IS  VILL0S1SSI  HUS 
OR  I  1*1 1  (*U  I  Dll  LA 1| FOLIUM 
03  LOU  I  SI  HIM  AKVtNSE 
04  EOUISLTUM  SCIRPOlDES 
05  LGUISFJUM  VAR I  EGA  fUM 
CO  LRIoLRON  ERIOCfPHALUS 
399  ERIOPHORUM  ANGUS  I  I  POL  I UM  S  L 
09  ERIOPHORUM  RUSSEOLUM 
70  ERIOPHORUM  SCHEUCHZERI  SCHEUCHZERI 

72  ERIOPHORUM  VAGI  DATUM 

73  E  MINIMA  EDWARDS  I  I 

74  f  L  S  TULA  hAFFINENSIS 
70  UMUCA  RUBRA 

78  DINTIANIIIA  PROP1NOUA  PROPINQUA 

79  HlfROCHlOL  PARC  1 1  I  ORA 

83  J  UNCUS  DIC5I  UM  IS 

84  JUNCUS  CASIANEUS  CASTANEUS 

80  POORES  I  A  MrOSUKOJ OES 

89  LE SGUE BELLA  ARC T I CA 

90  I  LOYDIA  SEROTINA 

91  LUZULA  ARC  7  I CA 

92  LUZULA  COMPUSA 

94  MINUAR1 | A  ARCTICA 
90  MINUAKTI A  HUBEI  l  A 
TOD  OkYIROPIS  BORE Al  IS 
10G  OXYTROPIS  NIGRESCENS  BRTOPHILA 
105  PAPAVER  IAPPODICUM  OCCIDENT ALE 
IDO  PAPAVER  MAPODNI  I 

108  PARRYA  NMD  H  AUL  I  i  NUOICAUl  IS 
1  09  Pi  DICUl  APIS  CAP  I  I  A  I  A 

1  1  O  P.  f)|  CUE  AKIS  LANA  I  A 
112  Pt.OICUI.ARIS  SUflrflCA  INTERIOR 
381  PEUtCULAKIS  SUDtTlCA  S  L 
114  PE  1  AS  I  IE S  PR  I G1 DUS 
I  I  7  POA  Al  PIGENA 
1 1 8  POA  ARCT I CA 
1  1 9  POA  OL  AUCA 
121  POA  SP 

12?  POI  I-  MON  I  UM  BOR  I  At  f 
121  POI  Y GONlIM  VIVIPARUM 
127  PUIl  NT  It  l  A  IIN  I  FLORA 
I  29  PUfCINftl  l  A  ANDE  RSON  I  I 
I  30  PUCCINLU  I  A  PHKYGANODES 

1 3  t  PYROt  A  GRAND  I f  t  ORA 

1  J3  KANUNCUI  DS  F'AI  LAS  I  ! 

134  RANUNCU1  DS  PEDA  N  F I  DUS  AFFINIS 
137  SAGINA  INTERMEDIA 

139  SAL  IX  ARCTICA 

140  SALIX  LANATA  RICMARPSONII 

14 t  SALIX  OVAL  I  POL  I  A  OVAL  I  POL  I  A 

142  5ALIX  PLAN  I  FOLIA  PULCHRA  PULCHRA 

143  SALIX  RETICULATA  RETICULATA 

144  SALIX  ROTUND  I  POL  I  A  R0TUND1 FOL I  A 

145  SAUS  UKL  A  ANGUS  T I F OL I  A 
140  SAX  I f  RAG A  CAESPITOSA 

14  7  SA;  1 1  RADA  CEWMUA 

148  SAX  If  RADA  FOIIGLOSA 

149  SAXll  KAOA  HI FRAC I FOL I  A 

150  SAXIIRADA  Ml  HU  II  US  PROPINOUA 

151  SAXIFRAGA  OPPOSI T 1 FOt  I A  OPPOS ITI FOE  I  A 
154  St  NEC  I O  A  ,'ROPURPUREUS  FRIGIOUS 

150  SENECIO  RI  SE  Dl  POL  I  US 

157  SI  LINE  ACAULIS 

159  SILENE  WAHI  BFRGEl.LA  ARCTICA 

IGO  STELLAR!  A  HUMIFUSA 

101  STELLAR | A  LAETA 

104  TARAXACUM  PIIYMA  T  OCARPUM 

105  T HAL  I C I RUM  ALPINUM 

100  IRISETUM  sPICAfUM  SPICATUM 

109  MINI  CULAR  I  A  VUIGARIS  MACRORHIZA 
172  WII  III  l  MM  A  PUT  SOULS 

901  ONE  MOWN  MONOi  Ol 

902  l INF  MOWN  1)1(  0 1 
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Table  B4  (conl’d).  Raw  species  data  for  1-xlO-m  plots. 
The  units  are  percentage  of  cover,  with  frequency  in  parentheses, 
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173  ANEURA  PfNGUIS 

1309 

Of  0) 

1310 

Of  0) 

131 

Of 

O) 

1312 

Of  0) 

1313 

Of  01 

1318 

Of  01 

140 

Of 

0) 

1402 

Of  0) 

426 

ANASTROPHYLLUM  MINUTUM 

OC 

0) 

Of 

01 

Of 

0 1 

Of 

0) 

Of 

01 

Of 

0) 

Of 

01 

Of 

0) 

1  75 

BLEPMARbSTOMA  TR! CHOPHYLLUM  BREVIRETE 

01 

0) 

Of 

0) 

Of 

0} 

Of 

0) 

Of 

0) 

Of 

01 

Of 

0) 

Of 

0) 

397 

CALYPOGE 1  A  MUELLER 1  ANA 

0( 

01 

Of 

01 

Of 

0) 

Of 

01 

Of 

0) 

Of 

01 

Of 

0) 

Of 

0) 

460 

GYMNOCOLEA  I  NFL ATA 

0( 

01 

Of 

0) 

Of 

0) 

Of 

0) 

Of 

01 

Of 

0) 

OC 

0) 

Of 

0) 
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01 

0) 

Of 

01 

Of 

01 

Of 

0) 

Of 

01 

Of 

0) 

Of 

0) 

Of 

01 

405 

L0PII07IA  BIMS1EADII 

0< 

0) 

Of 

01 

Of 

0) 

Of 

0) 

Of 

0) 

Of 

01 

Of 

0) 

Of 

01 

433 

LOPHOZIA  HETEROCOLPA 

01 

0) 

Of 

0) 

Of 

0) 

Of 

01 

Of 

0) 

Of 

01 

Of 

0) 

Of 

01 
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0( 

01 

Of 

01 

Of 

Ol 

Of 

0) 

Of 

01 

Of 

0) 

Of 

01 
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0) 
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0< 

01 

Of 

01 
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0) 
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01 
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0) 
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0) 
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0) 
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0) 
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Of 

0) 

Of 

01 

Of 

01 

Of 

01 

Of 

0) 

Of 

0) 

Of 

0) 

Of 

01 
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Of 

0) 

Of 

01 

Ol 

0) 

Of 

01 

Of 

0) 

Of 

01 
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0) 
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01 
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Of 

0) 
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91 

3) 

Of 

01 
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0) 

Of 

01 
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Of 
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01 
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0) 
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0) 
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0) 
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01 
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Of 

01 

Of 

01 
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0) 

Of 
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0) 
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0) 

Of 

01 

Of 

0) 
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Of 

0) 

Of 

01 
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01 
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01 
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01 
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0) 
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0) 
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0) 
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0) 
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Of 

01 

Of 

01 

Of 

01 

Of 

0) 

Of 

0) 

Of 

01 

oc 

0) 

Of 

01 

212 
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Of 

0) 

Of 

01 

.  4  f 

31 

Of 

0) 

Of 

01 

Of 

01 

Of 

01 

Of 

0) 
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Of 

01 

.  2  f 

.  71 
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0) 

Of 

0) 

Of 

Ul 

Of 

0) 

Of 

01 

Of 

0) 
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Of 

01 

Of 

0) 

Of 

01 

Of 

0) 

Of 

0) 

Of 

0) 

Of 

01 

Of 

01 

215 

CCRATOOON  PURPUREUS 

Of 

01 

Of 

0) 

Of 

0) 

Of 

0) 

Of 

0) 

Of 

0) 

Of 

0) 

Of 

0) 
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Of 

0) 

Of 

01 

.  1  ( 

1  > 

Of 

0) 

Of 

01 

Of 

0) 

Of 

0) 

Of 

0) 

217 

CiNCI  IDIUM  L  A 1 1  F  Ol  IUM 

Of 

0) 

Of 

01 

Of 

0) 

Of 

0) 

Of 

0) 

Of 

0) 

oc 

01 

Of 

01 
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Of 

0) 

Of 

01 

Of 

0) 

Of 
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Of 
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0) 

Of 

0) 
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Of 
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Of 
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0) 

Of 

01 

Of 

01 

Of 

01 
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Of 

0) 

Of 
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01 

01 
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Of 
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Ol 
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Of 

01 

0( 

01 

Of 

0) 

Of 

01 

Of 

0) 

Of 

0) 
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Of 
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Of 
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Of 
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01 
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01 
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01 
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Of 
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Of 

01 

01 
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450 

FI  SSI  DENS  SP. 

Of 
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0) 

oc 
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Of 

0) 

Of 

0) 

Of 
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01 
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01 
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ot 
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Of 

01 

Of 
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0) 

Of 
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Of 

01 

Of 

01 

Ol 

0) 

Of 

01 

251 
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Of 

0) 

Of 

01 

Of 

01 

Of 

01 

Of 

0) 

Of 

01 

Of 

01 

Ol 

01 

252 
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Of 

0) 

Of 

01 

Of 

0) 

Of 

01 

Of 

0) 

Of 

Ol 

Of 

01 

Of 

0) 

253 

HYPNUM  PROCt'RRJMUM 

Of 

0) 

Of 

0) 

Of 

01 

Of 

0) 

Of 

0) 

Of 

01 

Of 

01 

Of 

0) 

254 

HYPNUM  KEVGLUTUM 

Of 

0) 

Ol 

0) 

Of 

01 

Of 

01 

Of 

01 

Of 

01 

Of 

01 

Of 

01 

256 
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Of 

0) 

01 

01 
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Of 

01 

01 

0) 

Of 

0) 

3( 

21 

Ot 

Ol 
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Of 

01 

Of 
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Of 
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01 
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Of 
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Of 

01 

0< 

Ol 

Of 

ot 
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Of 

0) 

Ol 
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Of 
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0) 

Of 

01 

Ol 

Ol 

Of 

01 
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Of 

01 
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01 

Of 

0) 
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0) 

Of 

01 

Of 

01 

Of 

o; 
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Of 

0) 

Of 

01 
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61 

Of 

01 

Of 

0> 

Of 

01 

ot 

Ol 

Of 

0) 

262 

MYURELLA  JULACEA 

Of 

0) 

Of 

0) 

Of 

01 

Of 

01 

Of 

0) 

Of 

01 

Of 

01 

Of 

01 

264 
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Of 

0) 

1  ( 
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31 

Of 

01 

Of 

Ol 

Of 
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21 

Of 

01 
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Of 

01 

Of 

0) 

Of 

0) 
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01 

Of 
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Of 

01 

01 

0) 

Ol 

01 
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Of 

0) 

Of 

01 

Of 

01 
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01 
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01 
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Of 

01 
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Of 

0) 

Of 

0) 

Of 

01 

01 

01 

Of 

Ol 

Of 

0) 

Of 

01 

Of 

0) 
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POHI.IA  NUTANS 

Of 

0) 

Of 

0) 

Of 

01 

Of 

0) 

Of 

0> 

Of 

01 

Of 

01 

Of 

0) 

404 

POHLIA  SP 

Of 

0) 

Of 

0> 

1  f 

3) 

Of 

01 

Of 

Ol 

Of 

01 

1  ( 

21 

Of 

0) 
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Of 

0) 

Of 

O) 

01 

0) 

Of 

01 

Of 

01 

01 

01 

Of 

01 

Of 

01 
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Of 

0) 

Of 

0) 

Of 

01 
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0) 
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01 
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3/8  UNKNOWN  F RUT  I  COSE  LICHEN 
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Table  B4  (cont’d).  Raw  species  data  for  1-  x  10-m  plots. 
The  units  are  percentage  of  cover,  with  frequency  in  parentheses, 
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Table  B4  (cont’d).  Raw  species  data  for  1-  x  10-m  plots. 
The  units  are  percentage  of  cover,  with  frequency  in  parentheses. 
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Table  B4  (cont’d).  Raw  species  data  for  1-  x  10-m  plots. 
The  units  are  percentage  of  cover,  with  frequency  in  parentheses. 
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Table  B4  (cont’d). 
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POA  SP. 

0< 

0) 

Of 

o) 

Of 

0) 

122 

P01.EM0NI  UM  BORFALE 

0( 

01 

Of 

0) 

Of 

01 

124 

POLYOCNUM  VIVIPARUM 

1  ( 

6) 

1  ( 

5) 

.  1  ( 

61 

127 

POTENT 1 1  LA  UNI  FLORA 

0( 

O) 

Of 

0) 

Of 

01 

129 

PUCC l Nl  LL »  A  ANOERSONl l 

Ol 

Ol 

Ol 

0> 

01 

0) 

130 

PUCCI NTl  LI  A  PHRYGANOOES 

0( 

01 

Of 

01 

Of 

0) 

131 

PVKOLA  GRAND  1  FLORA 

0( 

01 

Of 

ol 

Of 

01 

133 

KANUNCUl  US  PALLAS 1  1 

0( 

0) 

Of 

ol 

Of 

01 

134 

RANUNCULUS  PEDATIFIDUS  AFFINIS 

Of 

01 

Of 

ol 

Of 

01 

137 

SA0INA  INTERMEDIA 

0( 

01 

Of 

01 

Of 

01 

139 

SAL IX  ARCTICA 

2  3(  1 

0) 

3( 

4  1 

.1(1 

0) 

140 

SAL IX  LANATA  RICHARDSON II 

.  2< 

2) 

.  1  ( 

1 1 

.  1  ( 

1 1 

141 

SAL  IX  OVAL  1  FOLIA  OVAL  I  FOLIA 

0( 

0) 

.  1  ( 

61 

Of 

01 

142 

SAL  IX  PI  AMI  FOLIA  PULCHRA  PULCHRA 

0( 

0) 

Of 

01 

Of 

01 

143 

SAI IX  RETICULATA  RETICULATA 

.  5( 

6) 

.  1  ( 

1 ) 

2.  Of 

91 

144 

SAI.  IX  RO  i  UNO  1  FOLIA  ROTUNOI  FOLIA 

Of 

0) 

Of 

0) 

Of 

0) 

145 

SAU5SUREA  ANGUSTI FOLIA 

01 

0) 

Of 

0) 

Of 

0) 

146 

SAX  1  FT<AG/\  CAESP 1  TOSA 

Of 

01 

Ot 

0) 

01 

01 

147 

SAXIFRAGE  CFRNUA 

Of 

0) 

Of 

0) 

Of 

31 

148 

S/Xir-RAGA  FOLIOLU3A 

0< 

01 

Of 

0) 

Of 

(.1 

149 

SAXIFRAGE  HIERACIfOLIA 

Of 

0) 

Of 

01 

Of 

.1) 

150 

SAXIKRAGA  HIRCUHJS  PROPINOUA 

1  ( 

31 

.  1  ( 

1 1 

Of 

0) 

131 

SAXIFRAGA  OPPOS 1 T 1 FOL 1  A  OPPOS 1 T 1 FOL 1  A 

.  1  ( 

61 

.  1  ( 

2) 

.  5« 

91 

154 

SENECIO  ATROPURPUREUS  FRIGIDUS 

0< 

01 

Of 

0> 

Of 

1) 

156 

SENFCIO  RLSEDI FOL 1  US 

Of 

01 

Of 

01 

Of 

0> 

157 

SILENE  ACAULIS 

0( 

01 

Of 

0) 

Of 

01 

159 

SILENE  WAHLBERGELLA  ARCTICA 

Of 

01 

Of 

01 

Of 

0) 

160 

STEH  ARIA  HUM1 FUSA 

0< 

01 

Of 

0) 

Of 

01 

1G1 

STELLARI  A  LAF  TA 

Of 

01 

Of 

01 

Of 

0) 

164 

TARAXACUM  PHYMATOCARPUM 

0< 

01 

Of 

0) 

Of 

0) 

1 65 

THAI  ICTK  JM  Al  PINUM 

Of 

0) 

Of 

01 

01 

01 

168 

TRISETUM  SPICATUM  SPICATUM 

Of 

01 

Of 

01 

Of 

01 

1G9 

U  1  R 1  COL  AK  I  A  VUIGARIS  MACRORHIZA 

oc 

01 

Of 

01 

Of 

01 

1  72 

W 1  l  HFLMSI A  PH. SORES 

Of 

0> 

Of 

0) 

Of 

01 

901 

UNI  MOWN  MONOCOT 

Of 

01 

Of 

0) 

.  1  ( 

1 1 

90* 

UNKNOWN  01  COT 

1  ( 

31 

Of 

01 

Of 

0) 

LIVERWORTS 

1  73 

ANEURA  PINGUIS 

1  ( 

2) 

5  ( 

2) 

Of 

01 

426 

ANASTROPHYLLUM  M 1  NUT  UM 

Of 

01 

Of 

01 

Of 

01 

1  75 

Bl  EPHAROSTOMA  TR 1  CHOPMYLLUfl  BREVIRETE 

0( 

01 

Of 

0) 

Of 

01 

397 

CAL YPOGE 1  A  MUf  1  LERI  ANA 

Of 

01 

Of 

0) 

Of 

01 

460 

OY.1NOCOL  F  A  INFLATA 

0< 

01 

Ot 

01 

Of 

01 

441 

HARPAMTHUS  FLO  TOW  1  ANUS 

Of 

01 

Of 

01 

ot 

Ol 

405 

1  01*1102  |  A  01  NS  Tt  ADI  1 

Of 

0) 

Of 

01 

Of 

01 

4  33 

tOPHOZIA  MEUROCOLPA 

Of 

0) 

•If 

0  1 

Of 

01 

40/ 

inn  io7t  e  ouaupi  t  oba 

Of 

01 

ot 

01 

01 

0) 

48<» 

lOPHOZIA  SP 

Of 

01 

Jl 

Ol 

Of 

01 

1  bi¬ 

PlAGIOCHIIA  ARCTICA 

Of 

01 

Of 

01 

Of 

0) 

te  1 

PHI  IDIUM  Cll  1  AWE 

Of 

0) 

Of 

0> 

Of 

01 

186 

RAOUL A  PRO!  1 FERA 

Of 

0) 

Of 

01 

Of 

01 

.106 

SCAPANIA  simmonsi  1 

Of 

01 

01 

0) 

Of 

0) 

tan 

UNKNOWN  LEAFY  LIVERWORTS 

Ot 

0) 

01 

0) 

1  2  ( 

7) 

189 

UNKNOWN  THAI  1.010  LIVERWORTS 

Of 

01 

Of 

0) 

Of 

01 

193 


?■.  L1'.  LW  U 
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Table  B4  (coal’d).  Raw  species  data  for  1-  x  10-m  plots. 
The  units  are  percentage  of  cover,  with  frequency  in  parentheses. 


1912  1916  1519 


MOSSES 


192  AULACOMNIUM  ACUMINATUM 

OC 

0) 

ot 

0) 

0( 

01 

193  AULACOMNIUM  PALUSTRE 

0( 

0) 

0( 

0) 

0( 

01 

194  AULACOMNIUM  1URGIDUM 

0( 

0) 

ot 

0) 

ot 

0) 

448  URACHY THEC l ACEAE 

2  2  ( 

4) 

ot 

0) 

5t 

61 

432  BRACHYTHlCIUM  GROENl  ANDt  CUM 

OC 

0) 

ot 

0) 

Ot 

0) 

I9C  Blf  ACHY THEC  1  Ufl  TURGIOUM 

0( 

01 

Of 

0) 

o< 

0) 

440  8KYUM  ALGOV1CUM 

OC 

0) 

ot 

0) 

ot 

0) 

199  BRYUM  ARCTICUM 

OC 

0) 

01 

0) 

0( 

01 

205  BRYUM  STENOTRICHUM 

0( 

0) 

ot 

01 

ot 

01 

439  BRYUM  TORT  1 TOL 1 UM 

0( 

0) 

01 

0) 

OC 

0) 

20C  BYRUM  WRIGHT  1 1 

0( 

01 

ot 

0) 

Of 

0) 

383  BRYUM  SP 

.  1  ( 

3) 

.51 

.  1 1 

ot 

0) 

209  CALL  1  ERGON  RICHARDSON!  1  ROBUSTUM 

1  0< 

6) 

4  ot 

9) 

.  2< 

5) 

212  CALL  1  ERGON  SP . 

OC 

01 

Of 

0) 

ot 

01 

213  CAMPY L 1 UM  STELLATUM 

2.8(1 

0) 

.  1  ( 

1 ) 

4  7t 

5) 

214  CA TOSCOP I UM  NIGRfTUM 

7.  51 

3> 

.  St 

.  1  > 

It 

2) 

215  CERATOOON  PURPUREUS 

0( 

0) 

ot 

0) 

OC 

0) 

216  CINCLID1UM  ARCTICUM 

OC 

01 

ot 

0) 

OC 

0) 

217  CINCI  iniUM  L  AT  l  FOL  1  UM 

1 . 0( 

5) 

13. ot 

9) 

.  1  ( 

3) 

411  CINCI  IUIUM  STfGIUM 

OC 

0) 

ot 

0) 

Ot 

0) 

449  CINCL  1  01  UM  SP 

0( 

0) 

ot 

0) 

Of 

0) 

218  C1RRIPHYLLUM  C 1 RKOSUM 

OC 

0) 

0( 

0) 

ot 

01 

219  CRATONEURON  ARCTICUM 

0( 

0) 

Of 

0) 

ot 

O) 

221  CTENIDIUM  MOLLUSCUM 

OC 

0) 

Of 

0) 

ot 

0) 

223  CYRTOMN 1 UM  MYMENOPHYLLUM 

0( 

0) 

Of 

0) 

ot 

0) 

227  DICRANUM  ANGUS TUM 

ot 

0) 

01 

0) 

01 

U> 

228  DICRANUM  ELONGATUM 

OC 

01 

ot 

0) 

ot 

0) 

390  DICRANUM  SP 

0( 

0) 

ot 

0) 

ot 

•  •> 

229  DIDfMODON  ASPERIFOLIUS 

OC 

0) 

ot 

0) 

.  1  f 

2) 

230  DIST1CHIUM  CAPILLACEUM 

2.1(1 

0) 

8. 7C 

.  8) 

7.7t 

9) 

232  D1 ST  1  CHI UM  INCLiNATUM 

OC 

0) 

Of 

0) 

Ut 

01 

233  DITRICHUM  FLEXI CAULE 

20  5< 

9) 

.  1  ( 

.  1  > 

27.  5t  1 

0) 

230  ORCPAUOCLAnuS  BREVIFOLIUS 

7.5(1 

0) 

63.5(1 

.  0) 

Of 

)) 

237  DKEPANOCLADUS  REVOLVERS 

OC 

0) 

0< 

01 

ot 

(11 

238  UREPANOCLADUS  UNCINATUS 

0( 

01 

OC 

0) 

Of 

Ol 

239  DRLPANOCLAOUS  SP 

OC 

0) 

0( 

0 

0( 

0) 

240  ENCALYPTA  AlPINA 

.  5( 

7) 

.It 

.  1 

ot 

0) 

241  ENCALYPTA  PROCERA 

0( 

0) 

Ot 

01 

•Of 

0) 

244  ENCALYPTA  SP 

.  1  ( 

.3) 

Of 

0) 

-• 

9) 

240  FI  SSI  DENS  OSMUNDOI DES 

OC 

0) 

Ot 

0) 

'  0( 

0) 

450  FI  SSI  DENS  SP . 

0( 

0) 

0( 

0) 

Of 

0) 

247  FUNARIA  ARCTICA 

OC 

0) 

0( 

0) 

;  ot 

1 

250  HYLOCOMIUM  SPLENOENS  OBTUSI FOLIUM 

0( 

0) 

Of 

0) 

1  Of 

01 

251  MYPNUM  BAMBERGER l 

6f 

1  ) 

0( 

01 

6.6(1 

01 

252  MYPNUM  CUPRFSSI FORME 

OC 

0) 

Ot 

0> 

ot 

01 

253  MYPNUM  PRuCERR 1  MUM 

.  8  ( 

.5) 

Of 

0) 

S.  7t  1 

.01 

254  MYPNUM  REVOLUTUM 

0( 

0) 

ot 

0) 

Ot 

Ol 

250  MYPNUM  SP 

0( 

0) 

ot 

0) 

ot 

01 

257  LEPTOORYJM  PYRIFORME 

0( 

0) 

0< 

0) 

Of 

0) 

258  MFE5IA  TRIOUETRA 

0( 

0) 

5.21 

9) 

.  1  f 

1 1 

259  MFESIA  ULIGIHOSA 

3( 

41 

.  It 

.  1 ) 

.  1 1 

1  > 

444  MHIUM  ANDRFWSI ANUM 

Ot 

0) 

0( 

0) 

ot 

O) 

260  MNIUM  BLYTTI 1 

0( 

0) 

Ot 

0) 

ot 

01 

431  PLAGI OMNIUM  ELLIPTICUM 

OC 

0) 

Ot 

0) 

ot 

01 

262  MYURELLA  JULACEA 

0( 

0) 

0< 

0) 

ot 

0) 

264  ONCOPHORUS  WAHLENBERGI | 

.  2( 

1  1 

Of 

0) 

.  1 1 

3) 

265  ORTHOTMEC 1 UM  CMRYSEUM 

12  61 

9) 

.  It 

1  > 

5  7t  1 

0) 

268  PMILONOTIS  FONTANA  PUM1LA 

Ot 

0) 

0( 

0) 

Of 

0) 

410  PLAGI OPUS  OEDER 1  ANA 

Ot 

0) 

Ot 

0) 

ot 

0) 

272  POGOMATUM  AlPINUM 

0( 

0) 

ot 

0) 

Ot 

0) 

446  POLYTRICHACEAE 

0( 

0> 

0< 

0) 

Ot 

0) 

275  POMLIA  NUTANS 

0< 

0) 

Ot 

0) 

0( 

01 

404  POMLIA  SP 

0< 

0) 

0( 

0) 

0( 

0) 

270  RMACOM1TRIUM  l ANUGI NOSUM 

OC 

0) 

0< 

0) 

ot 

0) 

278  RHYTIOIUM  RUGOSUM 

0( 

0) 

Ot 

0) 

ot 

0) 

279  SCORPIOIUM  SCORPIOIDES 

0< 

0) 

Of 

0) 

Of 

0) 

280  SCURPIDIUM  TURGESCENS 

0< 

0) 

0( 

0) 

0( 

01 

282  SPLACHNMM  VASCULOSUM 

01 

01 

ot 

0) 

0( 

01 

283  STEGONIA  LATI FOLIA  PI L 1 FERA 

Ot 

0) 

0( 

0> 

OC 

0) 

285  TETRAPI.ODON  MNIOIDES 

0( 

0) 

Ot 

0) 

0( 

0) 

287  THUIDIUM  ABIETINUM 

ot 

01 

Of 

0) 

OC 

0) 

288  TlflftfA  AUSTRIACA 

Of 

01 

0( 

0) 

OC 

Ol 

289  TIMM1A  MEGAPOL 1  TANA  BAVARICA 

OC 

0) 

Ot 

0) 

0( 

0) 

290  TIMMIA  NORVCGICA 

OC 

01 

0( 

0) 

Of 

0) 

291  lOMLNfHYPNUM  Nl TENS 

2.2( 

81 

0( 

0) 

6  2t  1 

0) 

292  ruRTELl  A  ARCTICA 

Ot 

0) 

Ot 

0) 

Ot 

0) 

290  TORTOLA  RURAL  1 S 

o< 

O) 

0( 

0) 

Of 

0) 

298  VO  1 T 1  A  HYPERBOREA 

Ot 

0) 

ot 

0) 

0( 

01 

903  UNK  NO*  IN  MOSS 

2 . 5( 

.51 

1 . 5t 

.3) 

.  1  ( 

9) 

LICHENS 

299  ALECTORIA  NIGRICANS 

OC 

0> 

Of 

0) 

or 

0) 

300  ALECTORIA  OCHROLEUCA 

Ot 

0) 

Ot 

0) 

0( 

0) 

307  CALOPLACA  SP 

.  1  t 

1  ) 

ot 

0) 

ot 

0) 

310  CETRAR1 A  CUCULLATA 

0( 

0) 

ot 

0) 

OC 

0) 

311  CETRARIA  0ELI5EI 

ot 

0) 

ot 

0) 

0( 

0) 

312  CETRARIA  ISLANDICA 

.  1 1 

1  ) 

ot 

0) 

ot 

0) 

314  CETRARIA  NIVALIS 

ot 

0) 

Of 

0) 

0( 

01 

315  CETRARIA  RICHARDSON II 

0( 

0) 

0( 

0) 

0( 

0) 

31 G  CE  TRARI A  TILEsI 1 

ot 

0) 

Ot 

0) 

ot 

0) 

365  Cl  A DON 17  GRACILIS 

ot 

0) 

0( 

0) 

ot 

01 

310  CIADONIA  IEPIOOTA 

0( 

0) 

0( 

0) 

Ot 

0) 

427  CLADONIA  PHYl  I  OPHORA 

ot 

0) 

0( 

0) 

0( 

0) 

319  CLADONIA  POGILLUM 

ot 

0) 

Ot 

0) 

ot 

0) 

320  CIADONIA  SQUAMOSA 

ot 

01 

0< 

0) 

0( 

0) 

322  CLADONIA  3P 

0( 

0) 

0( 

0) 

Ot 

01 

327  CORN ICUL ARIA  DIVERGE NS 

ot 

0) 

Ot 

0) 

0( 

U) 

320  DACTYL INA  ARCTICA 

ot 

0) 

0( 

0) 

1  f 

2) 

329  DACTYL  INA  RAMUl  OSA 

ot 

0) 

0< 

0) 

Ot 

0) 

330  EVCRNIA  PERFRAGI L 1 S 

Ot 

0) 

Ot 

0) 

01 

0) 

331  Fill  GENS  1  A  BRACTEATA 

ot 

0> 

0( 

0) 

0( 

r) 

s  .  .  .  -  J. 


194 


(MMtMMhaaalat 
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J 


>1 


Table  B4  (cont’d) 


1312  1316  1519 


332  GYALECTA  rOVEOLARlS  0<  0)  01  01  0(  ) 

334  HYPGGYMNI A  SUfrOHSCURA  01  0)  0(  0)  0(  O) 

33G  t  EGA NOR A  EPitSKYON  114)  0(  0)  .11  .2) 

4/3  l  .(.'IDEA  RAMULOSA  01  O)  01  0)  0(  U> 

339  I  l  C 1  OF  A  VERNAL  IS  0(  O)  01  3)  0<  O) 

39  J  1  El'  TOG  I  UM  SINNUATUM  01  O)  0<  0)  0<  )) 

342  L  OP  AD  I  UM  FECUNDUM  01  0)  0<  0)  0<  '!> 

343  OCMROl  ECMI A  FRIGIDA  01  0)  01  0)  0<  3) 

413  OCHROLFCH I A  FRIGIDA  THEL EPHORO 1 OES  01  0)  0(  0  01  0) 


348  PELT l GERA  APHTHGSA 

349  PELT [GERA  CAN  I NA  S.L 

353  PEI  r l GERA  SPURIA  SOREDIATA 

413  PERTUSAR I  A  COR  I ACEA 

3C  9  PERTUSAR I  A  OACTYLINA 

384  PERTUSAR I  A  SP 

360  PI  IY SCON  I  A  MUSC1GENA 

412  PSUIMHA  HYFNORUM 

400  SOLORINA  SP. 

369  SPIIAEROPMORUS  GLOBOSUS 
3/0  STEREOCAULON  ALPINUM 
372  TIIAMNOl  I  A  SUBUL I  FORM  I S 
42‘J  TONINIA  CUMULATA 

375  XANTHORIA  ELECANS 

403  UNKNOWN  CRUSTOSE  LICHEN 

978  UNKNOWN  FRUTICOSE  LICHEN 

370  NOSTOC  COMMUNE 
38U  NOS tOC  SP. 


01 

0) 

0( 

0 

1 1 

.2) 

01 

0) 

0< 

0) 

1  ( 

.  1 ) 

01 

0) 

01 

0) 

Oi 

0) 

0( 

0) 

01 

0) 

6* 

0) 

01 

0) 

01 

0) 

91 

1) 

01 

0) 

01 

0) 

01 

•  1 

0( 

0) 

0< 

0) 

01 

u> 

0( 

0) 

01 

0) 

01 

0) 

21 

.  3) 

0( 

0) 

1 1 

1  > 

0< 

0) 

0( 

0) 

0( 

0) 

01 

0) 

01 

0) 

0( 

0) 

1  ( 

.3) 

01 

01 

1  71 

.  7) 

0< 

0) 

01 

0) 

01 

0) 

0( 

0) 

01 

01 

01 

0) 

0( 

0) 

01 

0) 

0< 

0) 

1  ( 

.  1 1 

01 

0) 

01 

0) 

0( 

0) 

0OM 

0) 

01 

0) 

0( 

0) 

01 

0) 

.  1  ( 

.  1  > 

Table  BS.  Raw  species  data  for  1-  x  1-m  plots. 

The  units  are  percentage  of  cover. 

030 A  06 OA  0801  1002  1103  1104  1105  1106  1107  1203  1204  1301  1302  1303  1304 


VASCULAR  PLANTS 


2  ALOPECURUS  ALPINUS  ALPINUS 

0 

0 

o 

0 

0 

0 

0 

0 

5. 

0 

0 

4.0 

0 

0 

0 

0 

3  AN0RO5ACF  CHAMAF  JASME  LEHMANN  I  ANA 

0 

0 

0 

0 

0 

0 

0 

.  1 

0 

0 

0 

0 

0 

0 

0 

4  ANDROSACF  SEPTENTRIONAL  IS 

0 

0 

0 

2.0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

5  ANEMONE  P.RVl  FLORA 

0 

0 

0 

0 

0 

0 

0 

3.0 

1 

0 

0 

0 

0 

0 

0 

6  ANEMONE  RICHAROSON1I 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

9  ARCTAGROST 1 S  LATI FOLIA  S.L. 

0 

0 

1 .0 

.  1 

0 

0 

0 

.  1 

8. 

0 

0 

0 

0 

0 

0 

0 

10  ARC TCrUI  t  \  FUi  VA 

0 

30 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

12  ARMERIA  MARI  TIMA  ARCTICA 

0 

0 

0 

0 

0 

0 

.  1 

0 

0 

0 

0 

0 

0 

0 

0 

13  ARTEMISIA  ARCTICA  ARCTICA 

0 

0 

0 

0 

0 

0 

0 

1 .0 

0 

0 

0 

0 

0 

0 

0 

14  ARTEMISIA  BOREALIS 

0 

0 

0 

0 

0 

0 

1.0 

0 

0 

0 

0 

0 

0 

0 

0 

15  ARTEMISIA  GLOMERATA 

0 

0 

0 

0 

0 

0 

1  .0 

0 

0 

0 

0 

0 

0 

0 

0 

18  ASTRAGALUS  ALPINUS 

0 

0 

0 

0 

0 

0 

0 

8.0 

0 

0 

0 

0 

0 

0 

0 

19  ASTRAGULUS  UMBELLATUS 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

22  BRAYA  PURPURASCENS 

0 

0 

0 

0 

0 

8. 

0 

0 

0 

0 

0 

0 

5.0 

0 

0 

0 

23  BRAYA  SP . 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

24  BROMUS  PUMPELL 1  ANUS  ARCT I CUS 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

25  CALTHA  PALUSTRIS  ARCTICA 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

27  C  A  ROAM  1  NL'  01  Gl  TATA 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

28  CARDAM1NE  PRATENSIS  ANGUSTI FOLIA 

0 

0 

0 

0 

0 

0 

0 

0 

0 

.  1 

0 

0 

0 

0 

0 

29  CAREX  AQUA T1 LIS  S.L. 

38.0 

4 

.  0 

0 

0 

30.0 

0 

0 

0 

0 

60.0 

25  0 

0 

0 

18.0 

70 

0 

30  CAREX  ATROFUSCA 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

31  CAREX  BIGELOWI l 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

33  CAREX  MARINA 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

35  CAREX  MEMBRANACEA 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

36  CAREX  Ml  SANDRA  Ml  SANDRA 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

37  CAREX  RARI FLORA 

0 

0 

o 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

38  CAREX  ROTUNDATA 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

39  CAREX  RWPESTRIS 

0 

0 

3.0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

40  CA.iEX  SAXATILIS  LAXA 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

-II  CAREX  SCIRPOIDEA 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

.  1 

0 

0 

0 

0 

42  CAREX  SUB3PATHACEA 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

65.0 

0 

0 

44  CAREX  VAGINATA 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

45  CAREX  SP. 

0 

0 

2.0 

0 

0 

0 

0 

3.0 

0 

0 

0 

0 

0 

0 

0 

4G  CASS l OPE  TETRAGONA  TETRAGONA 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

4  7  CEPASTiUM  BEF.RINGIANUM  BEERING  I ANUM 

0 

0 

0 

3.0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

49  CHRYSANTHEMUM  1 NTEGR 1 FOL 1 UM 

0 

0 

.  1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

51  COCHLEAR  1  A  OFFICINALIS  ARCTICA 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

52  DESCHAMPS 1  A  CAESPITOSA  OR  1 ENTAL 1 S 

0 

0 

0 

0 

0 

0 

0 

0 

.  1 

0 

0 

0 

0 

0 

0 

53  DRABA  AL P l NA 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

56  DRABA  LACTEA 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

57  DRABA  SP 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

58  DRY AS  INTFGRI FOLIA  1 NTEGR (FOLIA 

23.0 

0 

10  0 

.  1 

0 

0 

0 

25.0 

0 

0 

8.0 

0 

0 

0 

0 

59  DUPONTIA  FISHERI  S.L. 

0 

0 

0 

0 

0 

0 

0 

0 

1 

.0 

7.0 

0 

0 

0 

0 

0 

61  ELYMUS  ARENARIUS  MOLLIS  V 1 LLOSI 3S l MUS  0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

62  LPILOBIUM  LaTI FOLIUM 

0 

0 

0 

0 

0 

23 

.  0 

1.0 

4.0 

0 

0 

0 

0 

0 

0 

0 

63  EOUISETUM  ARVENSE 

o 

0 

0 

0 

0 

0 

0 

o 

35 

.  0 

0 

0 

0 

o 

0 

0 

C 4  EOUISETUM  SCIRPOIDES 

o 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

o 

0 

0 

65  EOUISETUM  VAR  1  EGA TUM 

1.0 

0 

.  1 

0 

10.0 

0 

0 

2.0 

1 

.0 

0 

2.0 

0 

0 

0 

0 

66  ER1GERON  FRIOCEPHALUS 

0 

0 

0 

0 

0 

0 

o 

0 

0 

0 

0 

0 

0 

0 

0 

399  ERIOPHORUM  ANGUS T 1  FOL  1  UM  S.L. 

4.0 

0 

1.0 

0 

5.0 

0 

0 

1 .0 

0 

0 

0 

0 

0 

50.0 

3 

.0 

69  ERIOPHORUM  RUSSEOLUM 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

o 

0 

0 

70  ERIOPHORUM  SCHEUCHZERt  SCHEUCHZERI 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

72  ERIOPHORUM  VAGINATUM 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

o 

0 

0 

0 

0 

73  EUTREMA  EDWAROSI 1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

o 

0 

0 

o 

0 

74  FESTUCA  PAFF1NENSIS 

o 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

76  FESTUCA  RUJRA 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

o 

0 

0 

o 

0 

78  OcNllANF-LA  PROPINQUA  PROPINOUA 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

79  MIEROCHLOE  PAUCl FLORA 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

83  JUNCUS  Bl GLUM IS 

0 

0 

.  1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

84  lUNCUS  CASTANFUS  CASTANEUS 

0 

0 

0 

0 

0 

0 

0 

0 

.  1 

0 

0 

0 

0 

o 

0 

86  KOUKTSIA  ilYOSUROIOES 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

8‘J  1  ESOUERELLA  ARCTICA 

0 

0 

0 

0 

0 

0 

1 .0 

0 

0 

0 

0 

0 

0 

0 

0 

90  LLOYDIA  SKROTINA 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

91  LUZULA  ARCTICA 

0 

0 

0 

9 

0 

o 

0 

0 

0 

0 

0 

0 

0 

0 

0 

92  LUZULA  COIIFUSA 

0 

0 

0 

0 

3 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

94  Ml NUART 1  A  ARCTICA 

0 

0 

1 .0 

0 

<• 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

96  Ml NUART 1  A  RUBELLA 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

100  OXYTROPIS  BOREALIS 

0 

0 

0 

t 

U 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

103  OXYTROPIS  NIGRESCENS  BRYOPM 1  LA 

0 

0 

0 

f. 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

105  PAPAVER  LAPPONICUM  OCCI OENTALE 

0 

0 

0 

n 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

106  PAPAVER  MACOUNI 1 

0 

0 

0 

J 

o 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

108  PARRY A  MUCH  CAUL  IS  NUOICAULIS 

0 

0 

0 

( 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

109  PEDICULAR IS  CAP 1  TATA 

0 

0 

0 

c 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

110  PEDICULARIS  LANATA 

0 

0 

.  1 

u- 

<■ 

0 

0 

.  1 

0 

0 

0 

0 

0 

0 

0 

112  PEDICULARIS  SUDETICA  INTERIOR 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

381  PEDICIIIARIS  SUDETICA  S.L. 

.  1 

0 

0 

0 

'  1  0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

114  PETASITES  FRIGIOUS 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

117  PDA  ALP  1  GENA 

0 

0 

0 

50  0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 1 8  POA  ARCT 1 CA 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 .0 

0 

1 1 9  POA  GLAUCA 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

121  POA  SP 

0 

0 

0 

0 

0 

.  1 

0 

0 

0 

0 

2.0 

0 

0 

0 

0 

122  POLEMONIUM  BOREALE 

0 

0 

0 

0 

0 

0 

0 

.  1 

0 

0 

0 

0 

0 

0 

0 

124  POLYGONUM  VIVIPARUM 

.  1 

0 

1  o 

0 

1  .0 

.  1 

1 

1  .0 

.  1 

0 

2  0 

0 

0 

0 

0 

127  POTENT ILLA  UNI  FLORA 

0 

0 

0 

1  0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

129  PUCCI  NELLI  A  ANDERSON 1 1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

3.0 

0 

0 

0 

130  PUCCI  NELLI  A  PHRYGANODES 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

30.0 

0 

0 

131  PYROLA  GRAND 1  FLORA 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

133  RANUNCULUS  PALLAS  II 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

134  RANUNCULUS  IEDAT1FIDUS  AFFINIS 

0 

0 

0 

.  1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

137  SAG 1 NA  INTERMEDIA 

0 

0 

0 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

139  SAL  1 X  ARCTICA 

12.0 

0 

0 

0 

0 

1 

.  0 

0 

0 

1 

.  0 

0 

0 

0 

0 

0 

0 

140  SALIX  LANATA  RICHAROSONII 

8  0 

0 

0 

0 

75  0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

141  SALIX  OVALI FOLIA  OVAL (FOLIA 

0 

0 

0 

0 

2  0 

0 

1 

8  0 

13 

.0 

2.0 

1  0 

0 

0 

0 

0 

14?  SALIX  PLAN 1  FOLIA  PULCHRA  PULCHRA 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

20  0 

0 

143  SALIX  RETICULATA  RETICULATA 

8.0 

0 

1 

0 

.  1 

1 

.  0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

144  SALIX  ROTUND (FOLIA  ROTUNOI FOLIA 

0 

0 

0 

0 

0 

1 

.  0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

145  SAUSSUREA  ANGUSTI FOLIA 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

146  X 1  FKAGA  CAESPITOSA 

o 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

147  SAXIFRAGA  CERNUA 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

148  SAXIFRAGA  FOL 1 Oi  OSA 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

149  SAXIFRAGA  HIERACI FOLIA 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

100  AXIlRAGA  HIRCULUS  PROPINOUA 

0 

0 

0 

0 

0 

0 

0 

0 

0 

.  1 

0 

0 

0 

0 

0 

197 
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Table  B5  (cont’d).  Raw  species  data  for  1-  x  1-m  plots 
The  units  are  percentage  of  cover. 


151  SAX  I FRAGA  OPPOSI T I FOL I  A  OPPOSIT1 FOLIA 

154  SENECIG  ATROPURPUREUS  FRIOIDUS 

156  SF.NEC I O  RESEDIFOl  l  US 

1 o7  Sit  ENE  ACAULIS 

109  SILENF  WAHLBERGELLA  ARCTICA 

IQO  SI  ELL AR I  A  HUMIFUSA 

101  STELLAR  I  A  LALTA 

I  #4  TARAXACUM  PIIYMATOCARPUM 

165  THALICTRUM  ALPINUM 

163  TRISETUM  SPICATUM  SPICATUM 

169  UTRICULAR I  A  VULGAR I S  MACRORHIZA 

172  WILHELMS l A  PIIYSOOES 

901  UNKNOWN  MONOCOT 

902  UfKNOWN  DICOT 

L I VERWORTS 

173  ANEURA  PINGUIS 

-120  ANASTKOPf lYLLUM  MINUTUM 

175  Bl EPHAROSTOMA  TRI CHOPHYLLUM  BREVIRETE 

'107  CAL Y POOE  I  A  MUEl  LERI  ANA 

-100  GVMNOCOLEA  INFIATA 

441  HARPANTHUS  FLUTOWIANUS 

-105  LOPtlOZI  A  B I  NS  VC  AD  I  I 

433  LOPIIOZ1A  HEIEROCOI  PA 

407  LOPIIOZ1A  OUAORILOBA 

-130  L0PIIO2 1  A  SP 

IC2  PLAOIOCHILA  ARCTICA 

104  PTILIOIUM  CIL I  ARE 

I  65  RAOULA  PROLIFERA 

40G  SCAPANIA  SIMMONS!  I 

103  UNKNOWN  LEAFY  LIVERWORTS 

189  UNKNOWN  THALLOI 0  LIVERWORTS 


AUl  ACOMN I UM  ACUM I NA  TUM 
AULACOMN 1 1JM  PAL  US  T  RE 
AUL  ACOMN  I  UM  1  URO I  DUM 
BRACHYTMl  Cl  ACEmL' 

BRACHYTHLC 1  UI1  UROENLAND1  CUM 
URACHYTHECIUM  TURGIOUM 
BRYUM  AI.GOV  I  CUM 
BRYUM  ARCTICUM 
BRYUM  STENOTRICHUM 
BRYUM  TORT  I  FOLIUM 
UYRUM  V/RIGHTI  I 
BRYUM  SP 

CALLIERGUN  RICHAROSONI I  ROBUSTUM 

CALL  I  ERGON  SP 

t'AMPYl  I  UM  STELLA  TUM 

C  A  TOSCOP I UM  N I  OR  I T  UM 

CERA  TODON  PUR PURL US 

CINCLIUIUM  ARCTICUM 

CINCLIDIUM  L AT  I FOL I UM 

CINCLIUIUM  STYGIUM 

CINCLIDIUM  SP. 

CIRRIPHYLLUM  C | RKOSUM 
CRATONEURON  ARCTICUM 
CTENIDIUM  MOLLUSCUM 
CVRTOMNIUM  HYMfcNUPHYLLUM 
UICRANUM  ANGUSTUM 
UICKANUM  ELONGATUM 
DICRANUM  SP 

DlOYMOUON  ASPER I FOL I  US 
Dl  S  T  I  CHI  UM  CAP1 L I. ACCOM 
0 1  ST  I  CM  I UM  INCLINATUM 
01 TRI CHUM  FLEXICAULE 
UREPANOCLADUS  BREVIFOLIUS 
UREPANOCLAOUS  REVOLVERS 
OREPANOCLADUS  UNCINATUS 
DREPANOCLADUS  SP . 

ENCALVPTA  ALPINA 
ENCALYPTA  PROCERA 
EHCALYPTA  SP 
KISS  I  DENS  OSMUNOO I DES 
F I  SSI  DENS  SP. 

FUNAR I  A  ARCTICA 

HYLOCOM1UM  SPLENDENS  OBTUS I  FOLIUM 

HYPNUM  BAMBERGER I 

HYPHUM  CUPRESSIf OKME 

HYPHUM  PROCtRRIMUM 

HYPHUM  REVULUTUM 

HYT MUM  SP. 

l.EPTODRYUH  PYRI  FORME 
MEESJA  TRIQUETRA 
MEESIA  ULIGINOSA 
MNIUM  ANDREWS  I ANUM 
MNIUM  BlYTTI I 
PLAGI OMNIUM  ELL  I PT I  CUM 
MYURLt.LA  JULACLA 
ONCOPHORUS  WAHLLNBERG I  I 
OK T MU THE C I UM  CHRYSEUM 
PlllloNOTIS  TONTANA  PUM1LA 
PL  AO  I  Of  l>S  OF  Of  HI  ANA 
POGONATUM  ALPINUM 
POLYTRICMACEAE 
POHI  IA  NIJTANS 
POMLIA  SP. 

KHACOMI TRI Uh  LANUGINOSUM 
RHYT 10 IUM  RUGOSUM 
SCORPIUIUM  SCORPI 01 OES 
SCORPI 0 1 UM  TURGESCENS 
SPLACHNUM  VASCULOSUM 


H 


Table  B5  (coat’d). 


030A  06  OA 

263  STEGONIA  LATIFOLIA  PI  LI FERA  0  0 

265  Tfc  T RAPLODGN  MNIOIOES  0  0 

207  THUIDIUM  ABIETINUM  0  O 

268  TIMMIA  AU3TRI ACA  0  0 

263  TIMMIA  MFGAPULl TANA  BA VAR I CA  0  O 

290  TIMMIA  NORVEGICA  0  0 

291  TOMENTHYPNUM  N1 TENS  40.0  0 

292  TORTELLA  ARCTICA  0  O 

296  TORTULA  RURAL  I S  0  0 

296  VOITIA  HYPERBOREA  0  O 

903  UNKNOWN  MOSS  0  0 

LICHENS 

299  ALECTOR I A  NIGRICANS  0  0 

300  ALECTOR I A  OCHROLEUCA  0  0 

307  C.ALGPLACA  SP.  0  0 

310  CETKARI A  CUCULl.ATA  0  0 

311  CETRAR1 A  DELISE1  0  0 

312  CETKARI A  ISLANOICA  0  0 

3 1 4  CETRARIA  NIVALIS  0  0 

315  CETRARIA  RICHARDSON  I  I  O  0 

316  CETRARIA  TILES! I  0  0 

385  CLAD0N1 A  GRACILIS  0  0 

316  CLADON1 A  LEPIDOTA  0  0 

427  CLADON1A  PHYLLOPHORA  O  0 

319  CLADONIA  POCILLUM  O  0 

320  CLADONIA  SQUAMOSA  O  O 

322  CLADONIA  SP .  00 

327  CORN I CULAR I A  DIVERGENS  O  0 

328  DACTYL  I NA  ARCTICA  .1  0 

J29  DACTYL l NA  RAMULOSA  0  0 

330  EVERNIA  PERFRAG I L I S  0  O 

331  FULGENSIA  BRACTFATA  0  0 

332  GYALECT A  FOVEOLARIS  O  0 

334  HYPOGYMNI A  SUGtXiSCUNA  0  0 

336  LECANORA  EPIBRYON  0  O 

428  LEC1DEA  RAMULOSA  0  0 

339  LECIDEA  VERNAL  IS  0  0 

393  LEPTOGI UM  S1NNUATUM  0  0 

342  LOPADIUM  FECUNOUM  0  0 

343  OCHKOLECHIA  FRIG  I  DA  0  0 

413  OCIIHOLECHIA  FRIGIDA  THELEPHORO 1  DES  O  0 

346  PELT  I GERA  APHTHOSA  O  0 

349  PELTIGERA  CANINA  S.L.  00 

353  PELTIGERA  SPURIA  SOREOIATA  0  O 

410  PLRTUSARI A  CORIACEA  0  0 

338  PLRTUSARI A  DACTYL I NA  0  0 

304  PER  I USARI A  SP .  0  O 

360  PHY SCON I A  MUSCIGENA  0  O 

412  PSOROMA  HYPNORUM  0  0 

400  SOLORINA  SP .  00 

309  SPHAEROPHORUS  Gi.OBOSlJS  0  O 

3/0  STEREOCAUI.ON  ALP  I  HUM  O  0 

372  THAMNuL I A  SUBULIFORMIS  0  O 

42‘J  TUNINIA  CUMULATA  0  0 

375  KAN  I IIORI A  ELEGANS  O  0 

403  UNKNOWN  CKUSIOSL*  LICHEN  0  0 

3/6  UNKNOWN  FRUTICOSE  LICHEN  O  O 

3/9  NOS TOC  COMMUNE  0  0 

130  NOS  roc  SP.  0  0 
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VASCULAR  PLANTS 

2  ALOPECURUS  ALPINUS  ALPIMUS 

3  ANDKOSACE  CHAMAEJASME  LEHMANN I  ANA 

4  ANDROSACE  SEP1 FNTRI 0NAL1 S 
b  ANEMONE  PARVIFLORA 

6  ANEMONE  RICHARDSON I  I 
9  ARCfAOROSriS  LATIFOLI A  S.L. 

ID  ARCTOPHI LA  FULVA 

12  ARMENIA  MARI  TIMA  ARCTICA 

13  ARTEMISIA  ARCTICA  ARCTICA 

14  aRTIHISIA  BORLALIS 

15  ARTEMISIA  Gl  OMERATA 

1 8  ASTRAGAL  US  At P I NUS 
.19  AST  HAGUE  US  UMOELIArUS 

22  BRAVA  PURPUE'ASCENS 

25  DRAVA  SP 

24  DKOMUS  PUMPELL I  ANUS  ARCTICUS 

23  CAL  THA  PAEUSTRIS  ARCTICA 
27  CARDAMINE  D 1 01  TATA 

26  CARDAMINE  PRATENSIS  ANGUSTIFOLIA 

29  CAREX  AQUATILI3  S.L. 

30  CAKLX  ATROFUSCA 

31  CAREX  BIOFLOW I  I 
33  CAREX  MARINA 

35  CAREX  MEMBRANACEA 

36  CAREX  Ml  SANDRA  II I  SANDRA 

37  CAREX  NAR I  FLORA 
30  CARI  X  RCTUNDATA 

39  CAREX  RUPESTR1S 

40  CARI  X  SAX AT  I L  I S  L.AXA 

41  CAPEX  SC  INI  U I  DC  A 

42  CAREX  SLHISPATHaCEA 

44  CAREX  VAGI  NAT A 

45  CAREX  SP. 

40  C  ASS  I  OPE  TETRAGONA  TETRAGONA 
47  CERASTIUM  BEER I NG I ANUM  BEER I NG I ANUM 

19  CHRYSANTHEMUM  I NTEGR1 FOL I UM 
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Table  B5  (cont’d).  Raw  species  data  for  1- x  1-m  plots, 
The  units  are  percentage  of  cover. 


COCHLEAR  I  A  OFT) Cl  MALI S  ARCTICA 
UtSCHAMPSlA  CAESPI TOSA  OR  I ENTAL i S 
(4IAIIA  ALPINA 
OMAHA  IACIEA 
NRAHA  SP 

DRY  AS  INTI  Oltl  FOL  I  A  I NTCGR I FOL I A 
DUfuNMA  FI  SI  ILK  I  S  L.  81 

ELYflUC  ARLNAKIUS  Nut  LIS  V 1  LLOS I  SSI  MUS 
FPIlublUM  I.  AT  I  FOL  i  UM 
L  Utl|  SET  DM  AliVENGC 
ruUISLlUH  SCIRPOIDES 
LOUISE  HJM  VAR  I  FGATUM 
EH IOL RON  ER I OCEFHALUS 

Lit  I  Of 'HOKUM  ANGUS  T  l  FOLIUM  S.L.  ! 

ERIOPHORUM  RUSSE01UM 

I-  Ml  tirl  tuKUM  SCHEDCI IZER I  SCHEUCH2ER1 

I  ItlOPHUKUM  VAGINATUM 

I.UlKlMA  EOWAItnr.il 

lE&ilICA  UAFFINLHSIS 

lESUJCA  RUHR  A 

uElfl  lAIJL'l  l  A  PfttJPI NONA  PHOPINOUA 

HIlUOUlLOc  PAUL  I  FLORA 

JUHt.llS  B  I  OLU1 1 1  S 

.1  UNCUS  CAsTANEUS  CASTANEUS 

hU.UO.SIA  I1YO3UR0IDES 

I  tSOULRCLuA  ARCTICA 

ILN/NIA  SL KOTINA 

I  ll/ULA  ARCTICA 

I  UZUI  A  Cut  IF  USA 

IIINUARTIA  ARCTICA 

M  If  INARM  A  KUDLl.t.A 

OX'.  .HOP IS  DuRt/.l  IS 

OXYTROPIS  NIGRESCENS  8RY0PHIIA 

PAP/vVEK  LAPPOIIICim  OCc  1  DEN  TALE 

I  AP'.VlK  MACounil 

PARK  i' A  NUHiCAULIS  Nl  ID  I  CAUL  IS 

PEDlCULAKIS  CAP I  TAT  A 

la  [OCULARIS  LANAI  A 

PF.LUCULAKIS  SUDC  »  J  CA  INTERIOR 

PtUlCULARIS  SUOETICA  S.L. 

PEIaSITES  FRIGJLUS 
POA  ALPIGCNA 
POA  ARCTICA 
I  uA  Ul  A UC  A 
PDA  SP. 

POI  t  noil  I  UM  bORLALC 
i 'Oi  .uctiuri  VltfIPANUM 
POl  I  NT  1 1  I  A  UNI  I  I  OKA 
I  PUT  < .  I  Ml  It  i  A  A I  till  uiiu.lt  | 

I  PUlClNllllA  PlIRi'OAIIOOlS 
P/I. 1. 1  A  l.K  WJOl  .  I  l«KA 
KANIIHCULU'.  PALI  .  AS  I  I 
KAin i.ian  «i  *  ituaiifiuijs  affinis 

.-to  HIM  i  N I  L-.KI  ICO  I A 
ohl.lii  ARCTICA 
SAL  IX  LANA  I A  RICHARDSON I  I 
:;A|  IX  OVAL  I  FOL  I A  OVAL  I  FOL  I A 
S.M.IX  PI  ANI  FOLIA  PULCIIRA  PULCHRA 
:»  t.|.  I  X  KLVICUIAIA  RETICULATA 
GM  I  (  KOITltlOIFiil  IA  ROTUND  I  FOL  I A 
G\U:  .URIA  AllOI  IS  I  1  FUL  I  A 
SAX  1 1  itAl/A  LACSPl  lOSA 
SAX  1 1  »<Ai  A  Cl  Kill y\ 
r»«;n  i  t  /m.,>  i  hi  ini  usa 
•  V  11  A  lilll  At  ||  ul  |  A 
••VilK’-..  IMuttllH*.  Pi.UPIIIONA 
SAX  I  Kit  AG  A  OPPOS I  T  I  FOL  I  A  OPPOSITIFOLIA 
SCNLCIO  ATRoPURPUREUS  FRIG1DUS 
SENFCJO  KESEDI FOL I  US 
SILENE  ACAUl.l  S 
SII.ENE  WAMLBERGELLA  ARCTICA 
STELLAR I  A  HUMIFUSA 
SiLLlARlA  LAETA 
TARAXACUM  PHYMATOCARPUM 
rilAl.lCTKUM  ALPINUM 
TRIGLiUM  SPICATUN  SPICATUM 
UTRICULAR  I  A  VtJIGAKIS  MACRORH  I  ZA 
WILHELMS! A  PHYSUDES 
UNKNOWN  MtlNOCOT 
UNKNOWN  DICuT 


LIVERWORTS 

1/3  ANEURA  PINGU1S 

12 Ct  ANASTROPHYLLUM  MINUTUM 

I  7‘J  bl  EPHARuS  TOMA  1  R I  CHOPHYLLUfl  BREVIRETE 
.10/  CAI.YPOOEIA  MUELLER  I  ANA 
■ISO  OYMNOCOLEA  JNFLATA 
141  HARP ANT HUS  FLOTOWIANUS 
-lOfe  IOPIIOZIA  D I  NSTEADI  1 
43  I  LHPII07IA  ML  TFRtiCULPA 
10/  I  OPHU/I  A  UU  *  UR  1 1  oli  A 

iec  i.ophu/ia  sp. 

J  32  PI  AUiOCNJLA  ARCTICA 

IC-I  IT  I  I  t  111  UM  Cl  LI  ARE 

10'»  RAUULA  PKOLIFERA 

lOf.  SCAPANIA  SIMMONSM 

1S»  UNKNOWN  LEAFY  LIVERWORTS 

ICO  UNKNOWN  THALLOID  LIVERWORTS 


••V«W.y 


Table  BS  (cont’d). 


1‘J2  MILACuHNIUH  ACUMINATUM 

14*3  mUI.aCuMIIIUM  TALUSTRE 

ISM  AUI  A COMI 1 1  UH  TURGIDUM 

140  fSKACtlVTIlEliACEAE 

132  URACMV  nifcCIUM  GRuENLANDICUM 

196  UKAf.llY  iilFClUM  TURGIDUM 

140  UK you  ALGOVICUM 

199  QRYUM  AKCTlCUM 
•TD*.  UR  YUM  5  ll  HO IRl CHUM 
139  UK  YUM  TllRflFOl  IUM 
2*Hi  HYRU1  WKIUHT1I 

303  UUYUll  SP 

2U9  CALL  I  fcRGuN  R 1  Cl IAKOSON I  I  R06USTUM 
.*12  CALL  |  ERGON  SP. 

213  CAMPYLIUM  SI ELL ATOM 

214  CmI4>5CuPi1K1  N I  UK  I  HIM 
lt>  I.RmIODON  IHJKPIJRCUS 

216  C|  NCI  1  D  I  UM  ARC  T  I  CUH 

217  C  I  NCI  K)|  UM  LATILULIUM 
•III  CINCLIUIUM  SlYGIIJPt 

149  Cl  MCI  |  CHUM  SI’ 

210  CIRRI PHYLLUN  C I KKOSUM 

219  CKATOUfcUKOU  ARcTICUM 
221  CTENIDIUM  NOLLUSC4JM 

223  CYK i OMNIUM  HYMENOPHYLLUM 

?:'/  dicranum  angustum 

220  DICKANUM  ELONGATUM 
3 JO  mCKAMUM  SP. 

22  3  OlOYMOOON  ASPERl FOL I  US 
230  D I  SI  I  CM  HIM  CAPILLACEUM 

232  III  ST  |  CHI  1  INCL.INATUH 

233  1)1  rulCIIUH  FL  EX  I  CAUL E 

236  flREPANOm  ADUS  BREVIIOLIUS 

237  UKEPANOCL ADUS  RC.V01  VENS 

238  OKEPANOCLADUS  URCIHATUS 
09  UKEPANOCL  ADUS  SP  . 

210  EHCALYPTA  ALPINA 
241  ENCALYPTA  PROGERA 
244  LNCALYPTA  SP. 

24 G  FI  SSI  DENS  OSMUNDOIDES 
4SU  FI  SSI  DENS  SP. 

24/  FUNARlA  ARCTICA 

250  HY LOCUM IUM  SPLENDENS  OBTUS1 FOLIUM 

251  IIYF'MUM  BAMBERGER  I 

252  HYPNUM  CUPRESSI FORME 

253  HYPNUM  PKOCLRR 1  HUM 

254  HYPNUM  KI.VOI.UTUM 
250  HYPNUM  SP 

257  UPlUURYUM  PYKIIORMC 
2.50  Mr  LSI  A  (KlUHCTKA 
259  MFCS |  A  UUGINOSA 

1  I  I  Mill  UM  ANDRt  WSIANUM 

200  Mill  UM  LM.YT  I  I  I 

431  PLAG I  OMNIUM  ELLIPTICUM 

2U2  MYURF.LI-A  JUI  ACEA 

2G4  01 16OPII0RUS  WAHLENBERG I  I 

2(.5  uumuTueciuM  chkyseum 

200  PHI  l.ONOT  I  3  F ONI ANA  PUMILA 
110  PI  AGl  OPUS  OLDER  I  ANA 

?/;*  pogonatum  alpinum 

IH  POLVTRICHACEAE 
2/5  POHI.IA  NUTANS 
104  I’OHl  |  A  SP 

2  7C  RUACOHt  I  MUM  1  MHK.INOSUM 
272  R HYT 101 UM  RUGOSUM 

.' "J  ’.CuRIMlHUIt  SO /UP  I  U 1  UF  S 

2  ii*  SCOI.PIUIUM  TURUiSCENS 
•r.P  SII.ACUNUh  VASCULOSUM 

203  I  LOOM  I  A  LATIFOI  I  A  PI  L  I  FERA 

205  II  IRAPLOUOM  MNIOIDES 

287  MUMUUIM  ABIETJNUM 

200  TIMM | A  AU5TRIACA 

209  r I  MM I  A  Ml UAPOI  I  TANA  BAVARICA 

290  II  Mill  A  NORVLGICA 

291  1 OMI  l|  I  HYPNUM  Ml  TENS 
2j2  TOKil.ll  A  Al«;r  I  CA 
2*0  I  OR  <  ULA  RURAL  IS 

-98  VO  I  »  l  A  UYITROOKt  A 
>03  UNI-  flOWU  FiUSS 

LICHENS 

299  ALEC TOR  I  A  NIGRICANS 

300  AILCIUKIA  OCMROl.EUCA 
30/  CAIUPIACA  SP 

310  CL  1  lIAR  1  A  CUCULIATA 

311  CF;  IRAKI  A  DEL  I  St  I 

312  CETKARIA  ISIANUICA 
JI4  LtTKAKIA  NIVAl.lS 

315  CE1KAKIA  K  I  Cl  IARDSON I  I 

316  CL1KAKI  A  Til  ESI  I 
305  cl  AUOII I  A  GRACILIS 
UO  Cl  Allot!  1  A  Lf.PIOOTA 
-*2>  Cl  AUOIH  A  PHY l  I  OPIIORA 

3  19  t.L  AlKJN  I  A  POCIII.  lb-1 
iiO  clauonia  SUUAMOSA 
3.2  CIAUONIA  SP 

i.r  4 GHMlrui ARI A  D 1  VERGE NS 
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Table  B5  (cont'd).  Raw  species  data  for  1-  x  1-m  plots 
The  units  are  percentage  of  cover. 


DACTYL  I NA  ARCTICA 
fit*  C  i  Y  l  I  NA  RAMUL  OSA 
FVIRNIA  PE  NF  If  AG  I  L 1  S 
1  Ul  tic  Hi*  I  A  DRAG  1  TATA 
GYAl  L‘CTA  I  OVLill  AK  I  S 
MYPUGYMNIA  SUluibSCUHA 
LECANGKA  EPIilRTON 
I  El- IDEA  RAMIIItlSA 
l  Ei.  1 1)1  A  VLRMAI  IS 
I  FP  •  *KJI  Hit  MNNUAfUM 
LOPADIUM  fECUNDUM 
WCIIKOLECHIA  FKIGIUA 

OCHKOLECHl A  FKIGIUA  TIIELEPHORO 1  OES 
PEL  >  I  GERA  API!  TUGS  A 
PLI.  i' I  GERA  CANfNA  S.L 
PEI  i  I  GERA  SPURIA  SORED l ATA 
PEKTUSAKIA  CONI  ACE A 
I’LKl'USARI  A  DACTYI  I  NA 
PER  r IISAR I  A  Sr 
PHYSCONI A  MUSC I  GENA 
PsOROMA  MY  I  NORUM 
i  SOI  i IRINA  SP 
I  SPHAtROPHORUG  Ul.OttOSUS 
i  o  II  RLOCAUl  OH  ALP  I  N1  JM 
’  7MAMNULIA  SUOUI  1  FORM  I  S 
i  TOIl  I  II I  A  CUMULATA 
-  XANI  IiORIA  EL  EGANS 
i  liNl. NOl/N  CRUSTOSE  LICHEN 
I  hue  NOUN  F  RUM  COSE  LICHEN 

i  nos  rue  commijnf 

I  NOS i OC  SP 


1 506  1509  1513  1514  1515  1517  1518 


VASCULAR  PLANTS 

2  ALOPECURUS  AlPINUS  ALPINUS 

3  AMDROSACE  CHAMAF JASME  LEHMANNIANA 

4  AtiPROSACE  SEPILHIRIONALIS 

5  ANEMONE  PAR VI  FI  ORA 

b  ANEMONE  RICHARDSON I  I 
9  ARCTAGROST1S  LATIFGLIA  S.L 
10  ARCIOPHILA  FULVA 

12  ARMLRIA  MARI  TIMA  AKCTICA 

13  ARTEMISIA  ARCTICA  ARCT1CA 

14  ARTEMISIA  BOREALIS 

15  AR1LMISIA  Gl  OMERATA 
10  ASTRAGALUS  ALPINUS 

,19  ASTKAGULUS  UMBLII  ATUS 

22  DRAYA  PURPURASCENS 

23  BRAVA  SP 

24  BRCMUS  rUMPEl.Ll  ANUS  ARCTICUS 
20  PAL .HA  PALUSTRIS  AROTICA 

27  CARHAMI NF  0101  TATA 

28  CARIIAMINE  PliAIKNSIs  ANGUST I  FOL  I  A 

29  CARCX  AOUATIL1S  S.L 

30  CARLX  ATROFUSCA 

31  CA.RF.X  BIGELOW  I  I 
33  CARLX  MARINA 

35  CARLX  MEMBRANACEA 
3G  CARLX  Ml  SANDRA  Ml  SANDRA 

37  CARLX  RARl FLORA 

38  CANI.X  ROTUNOATA 
r*9  CARI  X  KUPESTRIS 

•10  CARI  X  SA/sAT  II.  I  S  LAXA 
•IT  CARI  X  SCIRPOIDEA 
4?  CARI  X  SUBSPA TMACC A 
44  CARI  X  VAGI  NAT  A 
•  IS  CARI  X  SP 

4o  CAS. Horn  tetragon  a  tltkagona 

P  ClRASniJM  BLERINGIANUM  BEER  l  NGl  ANUM 
49  CHRYSANTHEMUM  I NlEGRI  I  OLI UM 

51  COCHLEAR  I  A  OFFICINALIS  ARCT I CA 

52  1)F  SCHAMPS  I  A  CAESPITOSA  ORIENTAL  IS 

53  DRABA  ALPINA 
5G  DRABA  LAC  TEA 
57  DRABA  SF 

Si  1-uYAS  INTtGRIFOIIA  I  NTEGR I  FOL  I  A  3 

:»‘i  IIIII'ONMA  FI  SHERI  S.L. 

Gl  r»  YfUIS  AR1NARIUS  MOILIS  VI  LLOSI  SSIMUS 
i  C  I  I'll  OBI  UM  l  AT  l  FOLIUM 
Gl  LuUISFfUM  ARVf.NSE 
<"4  i  i.utM  run  scinmiDES 
OS  F  GUI  SC  TUM  VAKIL OAlUM 
(»ii  1  KlNI  I.ON  FRIOt.I.PIIAI  US 
399  LRI  llPUORUM  ANGUS  T  I  FOL  I  UM  S.L  1 

09  ERIOPMORUM  RUSSEOLIJM 
70  ERIOPMORUM  SCHEUCHZERI  SCHEUCH2ERI 
72  ERIUPHOKUM  VAGINATUM 
7 J  LUTREMA  EDWARDS II 
74  FFSI  IICA  BAFFINFNSIS 
70  I  t  S i UCA  RUBRA 

78  ULN i I ANLLLA  PROPINOUA  PROPINOUA 

79  HI  ERUCHLOF.  PAUCI  FLORA 
83  JUNCUS  15 1  GLUM  I  S 

04  JUNCUS  CASTANCUS  CASTANEUS 
8G  KOBRI-SIA  MYOSUROIDES 

89  LESUUFRE'LLA  ARCTICA 

90  1.1  OYDIA  SEROMNA 

91  LIIZULA  ARCTICA 
9?  I UZULA  CGNFUSA 

94  MINUARTIA  ARCTICA 


Table  B5  (cont’d). 


i  MINUARTIA  RUBELLA  O 

>  OXYTHOPIS  BOREALIS  0 

i  OX  Y  r  rt  OP  I S  NIGRESCENS  BRYOPMILA  O 

i  PAPAVER  L APPONI  CUM  OCC  I  DENTALE  0 

>  PAT  AVER  MACOUNII  | 

»  PARKY  A  NUD1CAUI.IS  NUDICAULtS  0 

*  PEDli.UlAKIS  CAP l  TATA  O 

)  PLDICULARIS  l  ANA T A  3  0 

?  PIDICUI  AR1S  SlinKTlCA  INTERIOR  O 

!  HE D |  Cl II  AR I  S  SUUET1CA  S  .L  0 

I  PLlASITES  FRIGIUUS  0 

’  POA  Al  PI  GENA  0 

I  POA  ARCTICA  0 

I  POA  GLAUCA  0 

POA  SP .  0 

:  POLtMONIUM  BOREALE  0 

I  POLYGONUM  VIVIPAKUM  1 

'  POTENT  II. LA  UNI  FLORA  O 

I  POOL | NEI L I  A  ANDERSON I  I  0 

I  PUCCI  NELL  I  A  PI  IRYG  ANODES  0 

PYRvU  A  GRAMOIFLORA  0 

.  RANUNCULUS  PAt  LAS  I  I  0 

I  RANUNCULUS  PLliATIFIOUS  AFFIN1S  0 

1  SAG  I  NA  INTERMEDIA  O 

■  S'll  X  ARC  T  ICA  | 

i  :»Al  I  X  I.ANA1  A  RICNAROSONII  0 

iALIX  OVAL  I FOLl A  OVAL l FOLIA  O 

SAL IX  PL AN I FOll A  PULCHRA  PULCHRA  O 

■  SAL  IX  RET  I CULA I  A  RETICULATA  O 

SAI.  IX  ROTUNO I  FOL I  A  ROTUNOIFOLIA  0 

'  3AIJSSUKEA  AUGUST  I  FOL  I  A  0 

3AXIFRAGA  CAESPI TOSa  0 

SAXIFRAGA  CEKUUA  O 

SAX 1 1  RAOA  FOL I OLOSA  0 

SAXIFRAGA  HIEKACIFOLI A  0 

i  SAXIIRAGA  IIIUCUI  US  propinqua  0 

SAXIFRAGA  OPPOS 1 T I TOL I  A  OPPOSI Tl FOL I A1 2  0 
St  NICIO  ATROPUKPURFUS  FRiGIDlJS  .1 

SFNICIO  RLStOllOLlUS  0 

SI  LINE  ACAULIS  0 

SII.L'NE  WAIILBERGELLA  ARCTICA  O 

STELLAR  I  A  HUMIFUSA  0 

STELLAR! A  LAETA  O 

TARAXACUM  PHYMATOCARPUM  0 

IMALICTRUM  ALP  I NUM  0 

IKISETUM  SPICATUM  SPICATUM  0 

UINICULARIA  VULGARIS  MACRORHIZA  0 

W 1 1 HELMS  I  A  PHYSODES  O 

UNKNOWN  MONOCOT  0 

l  INK  MOWN  DICOT  0 


L  I  VI  KWOK  IS 

17':  ANEUKA  PINGUIS 

•IP'  ANAS  f  KOl'HYl  l.UM  MINUTUM 

1  /S  111  E  PHAROS  TOMA  TR I  CMOPHYLLUM  BREVIRETE 
JJ7  CALYPOGEIA  MUELLER  1  ANA 
IGO  gtiinocolea  INFLATA 
411  HARPANTHUS  FLOTOWIANUS 
4liS  LOPHOZIA  BINSTEADII 
4J3  luPUOZIA  HE  TERuCOL PA 
•107  10PU0ZIA  OUADRII.ODA 
IOC  10PIIOZIA  SP 

1  BP  PIAUIOCHILA  ARCTICA 
1*34  PI  ||  IDIOM  Cl  L  l  ARE 

1  lift  RAOUt  A  PKOI  I  F ERA 
IdG  SCAPANIA  SIHMONSII 
lo8  UNI  MOWN  LLAI  Y  MVEKWOKTS 
I  o')  UNKNOWN  I  MAI  t  O I  D  LIVERWORTS 

MOBSt j 

\'t/.  AIJLACOMNIUM  ACUMINATUM 
1 OJ  AUI  ACOMNIUM  PALUSTRE 
101  AUIACGMNIUM  TUKGIDUM 
410  UKACMY TMECl ACEAE 
4JP  L'KACMYTHECIUM  GROENLANDI  CUM 
UOG  Ul  ACHY  TMECl  Utl  TUKGIDUM 
140  BKYUM  Al  GUV  |  CIJM 
I9<»  BKYUM  ARC  T  I  CUM 
.'OS  bKYUM  SlT  MUIR  I  CHUM 
130  BKYUM  IOH  THULIUM 
POO  BYKUM  WRIGHIH 
363  BRYUM  SP 

.'09  CALI  IEROUN  K I  (  MARDSUNI  I  ROBUSTUM 
■i  1  2  O Al  l  IEKGOII  SP. 

.MJ  CANPYL1UM  STELIATUM 
PtJ  CA lOSCOPI UM  NIURITUM 

2  IS  LLRATuDUN  PURPUKEUS 
JI(j  CINt.LIUIUM  ARC T  I  CUM 
.1  /  CINCI  |  111  UT1  I  AT  I  FOLIUM 
m  (I  MCI  l Ml UM  s  r  rul UM 
14*.*  C|  NCI  IDIOM  SP 

.10  CIRKIPMYIIUM  CIKKOSUM 

.'i ‘i  n.A  rorituKON  arc  rc  cum 
I  c  IE  N I  u  I  UM  Mf)|  l  II  SCUM 

C.K  i  OMNIUM  HYMC  NuPHYLLUM 
P.1/  UICKANUM  ANGUS  TUM 
I) I  CRANUM  EluNUATUM 
'■‘JO  UICKANUM  SP 
PPrJ  TllOYMOUON  ASPERIFOLIUS 
P'|f>  UfSTICMIlJM  CAP  I  LI.  ACEUM 
2  U  NIST  |  Clf!  UM  I  NCI.  INATUM 
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Table  B5  (cont’d).  Raw  species  data  for  1-  x  1-m  plots 
The  units  are  percentage  of  cover. 


?>3  U  I  Tit  I  CHUM  FLEXICAULE 
2  it.  URM’ANOCl  AtKJS  bREVIFOLlUS 
23.*  UKUrtNOCl  AtJUS  PEVOLVENS 
2  III  tlKEPANOCl  AUUS  UIICtNATUS 
*  111  DUE  I*  A  NO  t'L  A0U5  :*,»* 

.10  FHCALYPIA  ALPIIIA 
ill  ENCAl.YP  TA  PKOCt  KA 
214  ENCALYPT A  SI’. 

.i  IQ  r  I  SS 1  Dt  NS  OsMUUDO  I  L)L  & 

400  K ISO l DENS  SP. 

24?  |- UNARIA  ARCTICA 

25ij  HYLOCOMI UM  SPLEMDENS  OBTUS I  FOLIUM 

251  HYPHUM  BAMBERGER I 

20*  HYPHUM  CUPRESS1 FORME 

253  MYPNUn  PROCERRIMUM 

25-1  I1YPNUM  REVOLUTUM 

256  H'r'f'fJUM  SP 

25?  I.EPTOORYUM  PYRIhORME 

206  ME  Lb  I  A  TRIGUETRA 
25$  MEL'S  1 A  UI.IGJUOSA 
414  MN1UW  ANDREWS I ANOM 
200  MNIUM  flLYTl  I  I 

I'll  PIAUtOMNlUI-1  ELL  I  P  I  I  CUM 

20?  NYUKELLA  JULACEA 

20  1  oNI  UPIIORUS  WAMLt.PBLROl  1 

265  OKTIIOTHF.ClUII  UHRY5EUII 

2bu  PIHLONUllS  FONTANA  I’UMILA 

410  FLAG I OPUS  OLDER I ANA 

272  POGONATUM  ALPINUM 

446  POLYTRICHACEAE 

27b  POIII.  1 A  NUTANS 

104  pom  I A  SP. 

276  Kl lACtiM |  i'R  I  til  l  L.ANUO I  MO S UM 
RHYTIOIUM  RUGOSUM 

Z7.V  SCORI'IUIUM  scokhoides 

2B0  SCOKPIDJUM  TURGI  5CCII3 
-82  SPLAIHNUM  VA5CUI  USUM 
23 J  STEGUNIA  LAT1FOI  I  A  PI  LI FERA 
23b  IETRAPLODON  MNlUIDES 

207  IHUlOlUn  AOIETINUfl 
200  nmiA  AUSTR1  AC  A 

269  T  I  MM  I  A  MEGArOI.  I  TANA  BAVAR I  CA 

2110  r  I  MM  I  A  NORVEGICA 

2‘JJ  TOflt  NTMYPNUII  N  t  TENS 

29?  lOKfLI.lA  ARClICA 

200  (OK.UI  A  RURAL  IS 

.  Op  VOI  t  I  A  MYPEICMUKt  A 

MU3  UNKNOWN  MUSS 
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l  I  THE MS 

'99  At  ECTOR  I  A  NIGRICANS  0 

mo  mLLCTuRI A  UCHKUlLUCA  0 

>0  7  CALOPl  AC  A  SP  0 

JIO  LETKARIA  CUCULLATA  .1 

»1 1  CE1RARI A  DEL1SEI  0 

31*  CE1RARIA  ISLANUICA  1.0 

314  CCTRaRIA  NIVALIS  0 

315  CLTRAR1A  RICHARDSON! I  O 

>16  I  E  WARM  T 1 1  ESI  I  0 

385  CLADONI A  GRACILIS  0 

316  CI.AUONI  A  LLP  1  DOT  A  0 

•12  7  CLADONI  A  PHYl  l  OPMORA  0 

319  CLADONI A  PDC  ILIUM  0 

<20  CLADONI A  SOUAMOSA  0 

322  lLADONI  A  Si'.  O 

12/  l  OKNI CULARl A  U I  VERGE NS  0 

326  DACTYI  IflA  ARCTICA  0 

>29  DACTYL  I  NA  RAMUIOSA  1.0 

33u  [  VENN  I  A  PERFRAG I L I S  0 

331  FUIUFNS1A  BRACTl  ATA  O 

332  GYAI.ECTA  FOVEOLAR1S  0 

334  HYPOGYMNIA  SUBOBSCURA  O 

336  LECAHUhA  EPIBKYON  1 

t?H  i. ec  idea  Rmmuiosa  0 

33*1  LECIIIEA  VERNAl.  IS  0 

39  I  I.LProGIUII  SINNUATUM  0 

342  L  OP  AD  I UM  FECUNOUM  10.0 

343  OCHiiOl  ECU  I  A  FRIGIDA  O 

413  OCI IDOL l. CHI  A  I  l<1  G!  DA  THELEPHORO I  DES  O 

146  PEI  ilUl.KA  APIIIHGSA  0 

349  lELTIOl.IJA  CAN  IMA  S  L.  0 

353  PEI  IIGCIfA  SPURIA  SORED)  A  TA  0 

•116  PERTUSAR 1  A  COR  I  ACE  A  0 

330  PERTUSAR I A  DACTYL l NA  O 

364  PLRTUSARI A  SP .  0 

3Cll  PHYSCONIA  MOSCIGENA  O 

41?  PSOKuMA  HYPNONUM  0 

400  SOL UK I NA  SP  2.0 

<GV>  SPHAl.  KUPI IOKU3  GLOUOSUS  0 

I/O  S  ILI.’LOCmIJL  ON  AIPINUI1  0 

372  THAI  II  «>l  I A  St  Hllll.  I  FORM  I  S  6.0 

4.J9  TONI  N I  A  CUt Mil.  A  I A  0 

3  73  X AN  I MORI  A  tl  EGANS  0 

403  UNKNOWN  CRUbTOSE  LICHEN  1 

378  UHL  MOWN  rRUTICOSE  LICHEN  0 

3/9  IK) 5  i OC  COMMUNE  0 

330  Mi.;, IOC  SP  0 
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Table  B6.  Raw  species  data  for  larger  plots 
The  units  are  percentage  of  cover. 


1202  1422  1521 


1202  1422  1521 


VASCULAR  PLANTS 

2  AtOPECURUS  ALPINUS  ALPINUS  .1 

U  ANDROSACE  CHAHaEJASME  LEHMANNIANA  1.0 

4  ANDRUSACE  SEPTENT R I ONALI S  0 

5  ANEMONE  PAR VI  FLORA  0 

G  ANEMONE  RICHARDSON! 1  0 

9  ARC  1 AGRGST I S  LAT I  FOLIA  S.L.  0 

10  ARCTliPITI  l.A  FULVA  0 

1;»  ARMENIA  MARITIMA  ARCTICA  .1 

13  ARTEMISIA  ARCTICA  ARCTICA  0 

14  AR1EMISIA  BOREALIS  2.0 

15  ARTEMISIA  GLOME RATA  .1 

18  ASTRAGALUS  ALPINUS  0 

19  ASTRAGULUS  UMBEL LATUS  0 

22  DRAYA  PURPURASCENS  0 

23  BRAYA  SP  0 

24  fJROMUS  PUMPELL I  ANUS  ARCTICUS  0 

25  CALTHA  PALUSTRIS  ARCTICA  0 

27  CARUAMINE  0 1 GI TATA  0 

20  CAKIIAh  I  NE  PRATENSIS  ANGUSTI  FOLIA  0 

29  CARL X  AOUATI LIS  S.L.  0 

30  CARKX  ATROFUSCA  0 

31  CARLX  BIGELOW  I  I  0 

33  CAREX  MARINA  0 

35  CARLX  MEMO R ANA C E A  0 

36  CAREX  Ml  SANDRA  Ml  SANDRA  0 

37  CAREX  RAR I  FLORA  0 

38  CAREX  ROTUNDA T A  0 

39  CAREX  RUPESTRIS  0 

40  CAREX  SAXAT1LIS  LAXA  O 

41  CmKEX  SCIRPOIDEA  0 

42  CARLX  SUDSPATHACEA  0 

44  CAREX  VAGINATA  0 

45  CAREX  SP  0 

40  CASS I  OPE  TEIRAGONA  TETRAGONA  0 

4  7  CERASTIUM  BEERING  I ANUM  BEER I  NO I ANUM  0 

49  CHRYSANTHEMUM  I N fEGRI FOL ! UM  0 

51  COCHLEAR  I  A  OKI  1C INAL  IS  ARCTICA  0 

52  DESCHAMFSIA  CAESPITOSA  ORIENTAL IS  0 

53  PRAHA  ALP I NA  . 1 

56  URABA  LAC TEA  0 

57  DKAOA  SP  O 

08  DRY AS  INTEGRIFOLIA  1NTEGRIFOL1A  1.0 

59  DUPONT  I  A  FI  SHERI  S.L.  1.0 

GI  El YMUS  ARENAR1US  MOLLIS  V I LLOS I SS I MUS  0 
01  FPU  UIJIUM  LAT  I  FOLIUM  O 

63  EQUISL'TUM  ARVENSE  0 

G4  EUIHSETUM  SCI  RPO IDES  0 

65  LOU  I SE I UM  VARIEGATUM  0 

60  EKIiil.Rori  LR  I  UCEi'l  lALUS  0 

399  EKIOPHORUM  ANGUST  I  FOL  I  UM  S.L.  O 

69  £  R  I  OPHORUM  RUSS£OLUM  0 

/ll  t  R I ol'IIOPUH  SCIItUCIfZER!  SCHEUCHZERI  O 

7 2  LRlUPHOKUM  VAU  I  NATUM  0 

73  EUTREMA  EDWARDS I  I  0 

74  FESTUCA  BAFFINENSIS  0 

76  IlSTUCA  RUBRA  0 

70  GEN T I ANELLA  PROPINOUA  PROPINOUA  0 

/‘J  III  FRUCHI.OE  PAUCIFLORA  0 

83  JUNCUS  BIULUMIS  0 

84  HINDUS  CASTANLUS  CASTANEUS  0 

80  KODI.T  SIA  MYOSURUl  DES  0 

89  LESOUE RtLL.A  ARC1ICA  0 

90  LI.OYDIA  SEROTINA  0 

91  LUZIII  A  ARC  fl  CA  0 

92  LUZUI  A  CONFUSA  0 

94  Ml NUART I A  ARC  I  I CA  0 

90  Ml NUART I  A  RUBELLA  0 

IUO  OXYTROPIS  BOREALIS  0 

103  OXYTROPIS  NlGRESCENS  0RYOPMILA  0 

105  PAPAVER  LAPPONICUM  0CC1 DENTAL E  O 

10G  PAPAVER  MACOUNII  0 

108  PARRYA  NUD I  CAUL  I S  NUDICAULIS  1 

Mi-j  PLOICULARIS  CAPI  TATA  0 

110  PEDICULAR  IS  LANATA  .1 

112  PEDICULARIS  SHOE T I CA  INTERIOR  0 

301  PLOICULARIS  SUDE1ICA  S.L  0 

114  PLTA3I1E0  LKIGIDUS  0 

117  PuA  ALP  I  ULNA  0 

I  I  8  POA  ARC  T I CA  0 

1  I  9  PUA  GLAUCA  0 

121  POA  SP.  0 

122  POLEMONIUM  BOREALE  0 

124  POLYGONUM  VIVJPARUM  2  0 

12/  POTENTILLA  UNIFIORA  1 

129  PUCCI  NELL  I  A  ANDERSON I  1  0 

130  PUCCI  NELL  I  A  PIIRYGANOOES  0 

131  PYROLA  GRAND  I  FLORA  0 

133  RANUNCULUS  PALLAS  I  I  0 

134  RANUNCULUS  PEDATIfIDUS  AFFINIS  0 

137  SAG  I NA  INTERMEDIA  0 

1 3'i  SAI  IX  ARCTICA  0 

110  SAL  I  /.  IANATA  RICIIAROSONII  0 

141  SAL  IX  OVAL  IfOL  I  A  OVAL  I  FOI  I  A  25  0 

142  SAM  X  PI  AN  If  Ul  I  A  Put  CMRA  PHLC.HKA  0 

143  SAL  I  X  RETICULATA  RETICULATA  O 

144  SAL  I  X  ROTUND I  TO!  I  A  ROTUND  I FOL I  A  0 

14  3  SAt  J33URF  A  ANGI  1ST  I  f  n|  I  A  0 

I4u  SAX  I  FRAG A  CAESPITOSA  0 

I  1/  SAX  I  FRAG A  CEKNUA  0 

148  SAX  IF RAG A  FOL 1 Ol OSA  0 

149  SAXIIRAGA  HI ERAC I FOL I  A  O 

150  SAOFRAGa  HI  RUIl  US  PROPINOUA  O 
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151  SAX  I LRAGA  OPPOS I T I FOL I  A  OPPOS I T I FOL I  A  0 
1 54  St  Nl c I O  A  I KUPURPURLUS  FR I G l DUS  O 

15C  SEN!  CIO  RLSLU1LOL1US  0 

157  SI  UHL  ACAU1IS  O 

159  SIUNC  WAHL  bl.RlU  ll  A  ARCTICA  0 

1  GO  STL  I  IAR1  A  HUM  I  FlfsA  0 

101  SI  El  LARI  A  l AE1A  .1 

10  1  TARAXACUM  PIIYMA1 OCARPUM  0 

105  TIIAL  1  CTRUM  ALPINUM  0 

1 60  THISETUM  SPICATUM  SPICATUM  O 

109  UTRICULAR  I  A  VULGARIS  MACRORHIZA  O 

172  WILHELMS  I A  PHYSOOES  0 

901  UNKNOWN  HONOCOl  0 

902  UNKNOWN  Cll  COT  0 
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I IVbRUORTS 

1  73  ANEHRA  PJNGUIS  O 
426  ANAS TRGPHYLLUM  MINIMUM  0 
175  BLEPHARGSIOMA  I R I CHOPHYLLUM  BREVIRETE  0 
397  CAL V POOL  I  A  MULIIERIANA  0 
100  GYMNUCOLLA  INFl.ATA  0 
44  1  HAKPANTMUS  UOTOWlANUS  0 
405  LOPHOZIA  B 1 NSTLADI I  O 
433  LOPHOZIA  HETEROCOLPA  0 
407  LOPHOZIA  QUADRILOBA  0 
480  LOPHOZIA  SP  0 
182  PL AG  I OCH l LA  ARCTICA  0 
184  PTILIDIUM  CILIARE  0 
1G5  RADULA  PR0L1FERA  O 
400  SCAPANIA  SIMMONS  I  I  0 
188  UNKNOWN  LEAFY  LIVERWORTS  0 
109  UNKNOWN  T HALL 01 D  L I VERWORTS  0 


0 
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0 

0 
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0 
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0 
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0 
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0 


MOSSES 

192  AUIACOMNIUM  ACUMINATUM 

193  AUIACOMNIUM  PALUSTRE 

194  AUI  ACOMNIUM  TURGIDUM 
440  BRACHY  TIIEC  1  ACEAE 

432  BRACHY  TIIEC  I  UM  GROENLAND I  CUM 
190  BRACHY THEC I UM  TURGIDUM 
440  DRYUM  ALGOV I  CUM 
193  DRYUM  ARCTICUM 

205  BRYUM  SI  EDOTR I  CHUM 
439  BRYUM  lORTIIOLIUM 

206  BY RUM  WRIGHT  I  I 
303  DRYUM  SP 

POO  CALI  ILRGON  RICHARDSON I  I  ROBUSTUM 

212  CALI  I  ERGON  SP 

213  CAMPYI.IUM  STELLA  TUM 

214  CATOSCUPI IIM  NIGRITUM 

215  CERATODON  PUKPUKEUS 
21 G  Cl NCL IDIOM  ARCTICUM 
217  C1NCLI0IUM  L A T I FOL I UM 
411  C I NCL 1 D 1 UM  STYGIUM 

449  Cl  NCI  IDIUM  SP  . 

210  CIRRIPHYLLUM  CIRKOSUM 
219  CRATOHEURON  ARCTICUM 
221  C TEN IDIUM  MOLLUSCUM 
223  CYRTOMN  I  UM  HYMCNOPIIYLLUM 

227  DICRANUM  ANGUS TUM 

228  DICRANUM  ELONGATUM 
390  DICRANUM  SP . 

°29  niOYMODON  ASPFRIFOLIUS 
230  III  ST  I  CHI  UM  CAPILI.ACEUM 

232  DISTICHIUM  l NCL I NATUM 

233  DITRICHUM  FLEXICAULE 

23G  OREPANOCLADUS  BREVIFOLIUS 

237  OKI*.  P  ANGOLA  DUS  REVOLVENS 

238  OREPANOCLADUS  UNCINATUS 

239  DRETANOCLADUS  SP . 

240  FNCALYPTA  ALPINA 
24  1  ENCALYP1A  PROcERA 
244  LNCAlYPTA  SP . 

246  I  ISMDLNS  OSMONDOIDES 

450  F ISM  DC MS  SP 

247  LUNAR | A  ARCTICA 

250  II Y  LOCUM  I  UM  sPll.tOLNS  OB  TUS I  FOL  I  UM 

251  HYPNOM  BAMUIRGERI 

1  52  HYPNUM  CUFUtsSU  ORME 

253  HYPNOM  f’ROCERR  I  MUM 

254  HYPNUM  REVOl.UTUM 
25f»  HYPNUM  SP. 

257  III*  f  OUR  YUM  PYRIFORME 
25 H  MLFSIA  1  R  I  OIJETRA 
259  FILLS  I  A  ULIGINOSA 
M4  MNUJM  ANDREWS  I  ANUM 
2G0  MNIUM  Bl.YTTI  I 
13  1  PI  AT!  I  OMNIUM  GI  L  I  PT  I  CUM 
262  MYUKI  I  I  A  JUl  ACL  A 
21.4  ONf.oPH.iROS  WAIII  t.NBEROM 
265  ORlIIOTHf  Clliri  (I  IKY  SCUM 
‘CM  PHUONOTIS  FONTANA  PUMILA 
MO  PI  At.  I  OPUS  01.01  R  I  ANA 
2/2  POGONATUM  ALPINUM 
446  POLYTR ICHACEAE 
275  POHI  I A  NUTANS 
404  POHI  I A  SP 

2/6  1.1  tACliFI  I  TIC  I  UM  LANUGINOSUM 

2  ti  RMYTIDIUM  RUGOSUM 

2/3  SCOI.T M 1 1  OM  SCORPIOIDES 
200  ScnKPIIIIOM  I  UOGlSCt  IIS 
262  31*1  xl  HHHM  VASCIII  C1SOM 
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Table  B6  (cont’d.).  Raw  species  data  for  larger  plots, 
The  units  are  percentage  of  cover. 


i  STECiONIA  I.AlirOI  I  A  P|  L  I  FERA 
i  lETRAPI  '.JOiJN  MUIOlOtS 
fHUlDIUM  Abl FT  1 NUM 
i  T  ltd!  I  A  AUSTKIACA 
I  II  Mil  I  A  MEGAPOI  I  TANA  BAVARICA 
t  TIMM I  A  NORVLGICA 
rGMLNTHYPNUM  NITENS 
!  TOfO  ELLA  ARCT1CA 
»  1URTULA  RURAL  IS 
I  VlllflA  HYPEKbOREA 
I  UNMIOWN  MOSS 

:  I  u:  NS 

I  ALEC  TOR  I  A  N I  OR  I  CANS 
)  Al.E  C  TOR  1  A  OCtIKOI  EUCA 
f  CAI  itPl.ACA  SP 
)  CE IRAK  I  A  CUrULEAfA 
I  CE  fl.’AR  I  A  UELISEI 
?  CL  IRAKI  A  ISIAND1CA 
I  CLTRARIA  NIVALIS 

>  CETRARIA  RICHARDSON I  I 
i  CEIRARIA  TII-ES I  I 

>  CLADONIA  GRACILJS 
1  CIADGNIA  LEPIDOTA 

7  CLADONIA  PHYLLOPHORA 
J  CLADONIA  POCILLUM 
3  CLADONIA  SOUAMOSA 
£  CIADONIA  SP. 

7  CURNI CULARI A  DIVERGENS 
a  DAC  |  Yl  INA  Alter  I  CA 


DAClYLlNA  HAMULUbA 
LVERNIA  PERFNAOlLlS 
FDl.GENSIA  BRACTEATA 
(»Y  At.ECl  A  FOVEGLARIS 
liYPOGYMNIA  SUbObSCUKA 
I  tCANORA  EPIBKYON 
L EC  IDEA  RAMULOSA 

lecioea  vernal  is 

LEPTOGIUM  SINNUATUM 
LOPADIUM  FECUNDUH 
UCIIPULECHI  A  FRIG  I  DA 

OCHUOLELHIA  FRIGIDA  TMELEPHOROl  DES 
PEL  II  GERA  APHiHOSA 
PEL  1  1  GFKA  CAN  I  M/V  S  L. 

PEL  II  GINA  SPURIA  5UKEDI AT A 
PER  1  USAK  I  A  LUl<  I  ,*l.tA 
PtKIUSARIA  DALI Yl  INA 
PERI  US AK I  A  SP 
PHYSCONIA  MUSCIGENA 
P50ROMA  HYPNUKUM 
SOL UK INA  SP 

r.PHALKOPHORUS  Gl  UtiOSUS 
SILRtOCAULON  ALP  I  NUM 
1 1 IAMHOI  I  A  SUBUl  I  FORM  IS 
fONINlA  CUMIJI  AT  A 
XANIHORIA  El  L UAHS 
UNKNOWN  CRUSIOSL  LICHF.N 
UNKDOV/N  FRUIICOtt  1. 1  CHEN 
MUolUC  CUftMUNl. 

NO..  IOC  SP 


APPENDIX  C.  ENVIRONMENTAL  AND  VEGETATION  DATA 
SUMMARIES  FOR  ALL  STAND  TYPES 


Table  Cl.  Environmental  data  summaries  for  all  stand  types. 
The  variables  and  their  units  are  described  in  Table  6. 


STAND 

TYPE  B 1 

NUMBER 

OF  PLOTS  6 

PLOT  NUMBERS  OlOB 

1001  1411  1505 

1513  1520 

VARIABLE 

AVERAGE  VALUE 

STAND.  DEVIATION 

N 

VARIABLE 

AVERAGE  VALUE 

STAND.  DEVIATION 

N 

SAND 

68.0000 

22. 7688 

2 

SLOPE 

1 . 3333 

1  5055 

6 

SILT 

20 . 1 500 

15. 3442 

2 

THAW77 

52 . 6667 

16. 7770 

6 

CLAY 

1  1 . 8500 

7.4246 

2 

H20DPTH 

0  OOOO 

0  OOOO 

6 

HYGMO 1 S 

2.0833 

0. 7960 

6 

SOILCOV 

1 2  OOOO 

4  6476 

6 

ORGMAT 

1  1 . 0333 

4.9127 

6 

ROCKCOV 

7 . 5000 

9  8742 

6 

H20ABSN 

70.2667 

16.0662 

6 

H20C0V 

0  OOOO 

0  OOOO 

6 

FLDCAP 

25.6167 

10.8291 

6 

MARL 

0 . OOOO 

0  OOOO 

6 

WILTPT 

18  4033 

7.8260 

6 

DEAR 

0 . OOOO 

0  OOOO 

6 

AVH20 

7  1500 

4 . 3501 

6 

FOX 

0.0167 

0.0408 

6 

B0EHS77 

0.8550 

0.2700 

6 

CARFECE 

0.3167 

0.2317 

6 

SMOIS77 

30 . 5000 

16  3799 

6 

CARGRAZ 

0 . OOOO 

0  OOOO 

6 

PH 

7.6583 

0. 1525 

6 

SQRRL 

0.0333 

0  0816 

6 

NH4 

1 1 .4667 

3.4645 

6 

BRWNLEM 

0  OOOO 

0  OOOO 

6 

NO  3 

12.5833 

3.5656 

6 

COL LEM 

0 .  OOOO 

0 . OOOO 

6 

C03 

10  9333 

7.2792 

6 

PTARMIG 

0.0333 

0  05 1  6 

6 

P 

13  8350 

1 . 4708 

6 

GOOSE 

0 . OOOO 

0  OOOO 

6 

K 

357. 1667 

217. 7819 

6 

MISBIRD 

0 . 0500 

0  1 225 

6 

CA 

5218. 5000 

1246  9927 

6 

BRYOCOV 

5.6667 

2  9439 

6 

MG 

233.8333 

60.5158 

6 

FL 1 CCOV 

5  OOOO 

2. 7568 

6 

MOISREG 

1 . 0000 

0.0000 

6 

CL  1 CCOV 

13.8333 

6.8240 

6 

SMOWREG 

1 . 6667 

12111 

6 

ERECOED 

2. 1667 

1  6021 

6 

CRYOftEG 

3  OOOO 

0  6325 

6 

PROSDED 

23.3333 

9.3310 

6 

HUMI  luCK 

2 . OOOO 

0  6325 

6 

STAND  TYPE  B2 

NUMBER  OF  PLOTS  3 

PLOT  NUMBERS  OIOA  1401  1412 


SANO 

37  7000 

18. 1019 

2 

SLOPE 

0  OOOO 

0  OOOO 

3 

SILT 

43  OOOO 

18.5262 

2 

THAW77 

35  OOOO 

8  1854 

3 

CLAY 

19.3000 

0.4243 

2 

H20DPTH 

0 .  OOOO 

0  OOOO 

3 

HYGMO IS 

4  6333 

3.7287 

3 

SOILCOV 

10  3333 

9  0738 

3 

ORGMAT 

23.7667 

18. 8386 

3 

ROCKCOV 

0.6667 

0  5774 

3 

H20ABSN 

1 1786G7 

56.5937 

3 

H20COV 

0 . OOOO 

0 . OOOO 

3 

FLDCAP 

55  9667 

37  8342 

3 

MARL 

0 .  OOOO 

0  OOOO 

3 

WILTPT 

35  8000 

27.5033 

3 

BEAR 

0 .  OOOO 

0  OOOO 

2 

AVH20 

20  1667 

10.3607 

3 

FOX 

0 . 0500 

0 . 0707 

2 

BDENS77 

0  /800 

0.3051 

3 

CARFECE 

0 . 4500 

0  3536 

2 

SMOIS77 

39  3333 

35.2184 

3 

CARGRAZ 

0 .  OOOO 

0 . OOOO 

2 

PH 

7  1  300 

0.4498 

3 

SQRRL 

0  OOOO 

0  OOOO 

2 

NH4 

1 1 . 3333 

3.3307 

3 

BRWNLEM 

0 . OOOO 

0 . OOOO 

2 

NO  3 

1 9  8000 

17.6576 

3 

COLLEM 

0 . 0500 

0.0707 

2 

C03 

7  3000 

11.0014 

3 

PTARMIG 

0  6500 

0.2121 

2 

P 

1 4  OOOO 

1 4 . 9332 

3 

GOOSE 

0 . OOOO 

0  OOOO 

2 

K 

310  6667 

194  5619 

3 

MISBIRD 

0  1  000 

0.1414 

2 

CA 

6484  3333 

3602. 1 164 

3 

BRYOCOV 

10.6667 

5  1316 

3 

MG 

437  3333 

376.4257 

3 

FL 1 CCOV 

5  3333 

4.0415 

3 

MOI SREG 

1  OOOO 

0.0000 

3 

CL  I CCOV 

1 1  3333 

4 . 1633 

3 

SNGWHEG 

2  OOOO 

0.0000 

3 

ERECOED 

1 . 6667 

1  1547 

3 

CRYunt'G 

3  UOOU 

0.0000 

3 

PROSDED 

37  6667 

15.0444 

3 

IIUMV  KiCi: 

2  OOOO 

0.0000 

3 

STAND  TYPE  B3 

NUMBER  OE  PLOTS  3 

PI  OT  NUMBERS  0801  1419  1506 


VARI  ABI  E 

AVERAGE  VALUE 

STANO.  DEVIATION 

N 

VARIABLE 

AVERAGE  VALUE 

STAND  DEVIATION 

N 

SANI) 

26  5000 

0  OOOO 

1 

SLOPE 

0.0000 

0  OOOO 

3 

SILT 

50 . 9000 

0.0000 

1 

THAW77 

45  3333 

16  5630 

3 

CLAY 

22.6000 

0 . OOOO 

1 

H20DPTH 

0.0000 

0  OOOO 

3 

HYGMO 1 S 

2 . 7000 

2 . 1 794 

3 

SOI LCOV 

22.3333 

16  6233 

3 

ORGMAT 

13  4000 

1  1 . 3080 

3 

ROCKCOV 

0 . OOOO 

0  OOOO 

3 

H2CABSN 

72  5000 

30. 7365 

3 

H20C0V 

0 . OOOO 

0  OOOO 

3 

FLDCAP 

40  9000 

27.9628 

3 

MARL 

0.0000 

0  OOOO 

3 

Wl  LTPT 

18  7333 

14  8028 

3 

BEAR 

0.0000 

0  OOOO 

2 

AVH20 

21  8333 

13.4098 

3 

FOX 

0  OOOO 

0  OOOO 

2 

BDENS77 

1  1 900 

0  5024 

3 

CARFECE 

0.0000 

0  OOOO 

2 

SMOIS77 

37  6667 

39.2598 

3 

CARGRAZ 

0.0000 

0  OOOO 

2 

PH 

7  4267 

0  6038 

3 

SQRRL 

0  OOOO 

0  OOOO 

2 

NH4 

8  7000 

1 . 3892 

3 

BRWNLEM 

0  OOOO 

0  OOOO 

2 

NO  3 

20  1333 

1 9  8394 

3 

COLLEM 

0 . OOOO 

0  OOOO 

2 

L03 

19  4667 

19. 1865 

3 

PTARMIG 

0.0000 

0  OOOO 

2 

P 

4  6667 

4  7258 

3 

GOOSE 

0  OOOO 

0  OOOO 

2 

K 

125  OOOO 

79  2654 

3 

MISBIRD 

0  OOOO 

0  OOOO 

2 

CA 

4542  3333 

2367  1 156 

3 

BRYOCOV 

12  OOOO 

1 5  7 1 62 

3 

MG 

371  OOOO 

284  8789 

3 

FLI CCOV 

8  OOOO 

1  7321 

3 

MOISREG 

2  666  7 

0  5774 

3 

CL  1 CCOV 

10  3333 

7  5056 

3 

SNOWREO 

3  OOOO 

0  OOOO 

3 

ERECOED 

6  OOOO 

4  5826 

3 

CRYUREG 

4  OOOO 

0  OOOO 

3 

PROSDED 

22  3333 

17  7858 

3 

HUMMOCK 

2  OOOO 

0  OOOO 

3 
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Table  Cl  (cont'd).  Environmental  data  summaries  for  all  stand  types. 

The  variables  and  their  units  are  described  in  Table  6. 


SI  AND  TYPE  B4 

NUMBER  Or  PLOTS  2 
HUT  HUMMERS  1105 


SAND 

SILT 

Cl  AY 

HYGMO I  S 

ORGMAT 

H20AB5N 

ELOCAP 

WIL  rpj 

AVH20 

60ENS77 

SMOIS77 


CA 

MG 

MO 1 SREG 
SNOWRcG 
CRYORcG 
HUMMOCK 


72  2000 
21  7000 

6  U)00 
0  COCO 
2. 1000 

27  UOOO 

7  0000 
2  8000 
A  7000 
I  5400 
6  0000 
7  auoo 
7  1 UOO 
5  2000 
1  1000 
0  1  000 

26  noon 

623  OOOO 
45  OOOO 
1  OOOO 
3  OOOO 
1  OOOO 
l  OuGO 


SLOPE 

THAW77 

H200P TH 

SOI LCOV 

ROCKCOV 

H20C0V 

MARL 

BEAR 

FOX 

CARFECE 

CARGRAZ 

SORRI. 

BRWNLEM 

COLI.EM 

PTARMIG 

GOOSE 

M I  SB  1 RO 

BRYOCOV 

FL  I  CCOV 

CL  I CCOV 

ERECOED 

PROSDED 


0  5000 
100  OOOO 
O  OOOO 
96  5000 
67  5000 
O  OOOO 
0  OOOO 
0  OOOO 


0  7071 
0  OOOO 
0  OOOO 
2  1213 
1 0  6066 
0  OOOO 
0  OOOO 
0  OOOO 
0  OOOO 
0  OOOO 
0  OOOO 
0  OOOO 
0 .  OOOO 
0  OOOO 
0  OOOO 
0  OOOO 
0  OOOO 
O  OOOO 
0  OOOO 
0  OOOO 
0  OOOO 
0  7071 


STANn  TYPE  bb 

NUMMLK  OF  PLOTS  I 
PIUI  NUMBERS  1207 


AVERAGE  VALUE  STAND  DEVIATION  N  VARIABLE 


SAND 

SILT 

U-AY 

HYGHOl* 

ORGIl,.l 

M2un:5N 

FI OCAP 

Wtl  IPT 

AVH20 

BDENS77 

SMOJS77 

PH 

NH4 

HO  3 

C03 

P 

K 

CA 

MG 

MO  1 SRCG 
SNOWRCG 
CRYGRl-G 
HUMMOCK 


3 1  8000 
58  7000 
•1  5000 
O  OOOO 
5  51100 
O  UOOO 
0  OOOO 
0  OOOO 
0  OOOO 
1 . 1 500 

7  OOOO 

8  OOOO 
0. OOUO 
0 . OOOO 

27  2000 
0.0000 
0  OOOO 
O  OOOO 
0 . OOOO 
1  OOOO 
1 . OOOO 
2. OOOO 
2 . OOOO 


STAND  TYPE  66 

NUMBER  OF  PLOTS  I 
PLOT  NUMBERS  1507 


SAND 

SILT 

CLAY 

HYGMO  IS 

our MAT 

H2UAI.SN 

FLUCAP 

WIL  IPT 

AVH20 

BDENS7  7 

SHOIS77 


CA 

MG 

MO  I  SRF  i» 
SI  1OWKL0 
CRY ORE  G 
HUMMOCK 


0  OOOO 
O  OOOO 
() .  OOOO 
I . 4000 
6  2000 
60  2UU0 
1 9  3000 
1  1  7000 
7  1.000 
1.0100 
27  OOOO 

7  7300 

8  3000 
14  80O0 
1  7  COOO 

9  OOUO 
402  OOOO 

3t- 1  1  OOOO 
1  38  OOOO 

1  uooo 

5  UOOO 
3  OOOO 
3  OOOO 


SLOPE 

THAW77 

H20DPTH 

SOILCOV 

ROCKCOV 

H20C0V 

MARL 

BEAR 

FOX 

CARFECE 

CARGRAZ 

SORRL 

BRWNLEM 

COL LEM 

PTARMIG 

GOOSE 

Ml  SB  1 RP 

BRYOCOV 

FL I CCOV 

CL  I CCOV 

ERECOED 

PROSDED 


SCOPE 

THAW77 

H20DPTH 

SOILCOV 

ROCKCOV 

H20COV 

MARL 

BEAR 

FOX 

CARFECE 

CARGRAZ 

SQRRl. 

BRWNLEM 

COLLEM 

PTARMIG 

GOOSE 

M I  SB  t  RD 

BRYOCOV 

FL I CCOV 

CL  1 CCOV 

ERECDED 

PROSDED 


AVERAGE  VALUE 

0  OOOO 
64  OOOO 
0  OOOO 
40  OOOO 
U  OOOO 
0 . OOOO 
0 . OOOO 
0 . OOOO 
0  OOOO 
0  2000 
0  OOOO 
0  1000 
0  OOOO 
0.0000 
0  OOOO 
0  OOOO 
0. 1000 
1  OOOO 
0  OOOO 
1  OOOO 
0  OOOO 
30  OOOO 


2  OOOO 
68  OOOO 
0.0000 
8 . OOOO 
0 .  OOOO 
0 .  OOOO 
0  OOOO 
O  OOOO 
0 .  OOOO 
0 . 3000 
0  OOOO 
0 . OOOO 
0 . OOOO 
0 . 4<iOQ 
0  OOOO 
0 . OOOO 
0 . 3000 
38  OOOO 
O . OOOO 
1 . OOOO 
2  OOOO 
27 . OOOO 


STAND  DEVIATION  N 
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Table  Cl  (cont’d). 


STAND  TYPE 
NUMBER  OF  PLOTS 
PLOT  NUMBERS 


VARIABLE 

AVERAGE  VALUE 

STANO.  DEVIATION 

N 

VARIABLE 

AVERAGE  VALUE 

STANO  OEV 1  AT  1  ON 

N 

SAND 

3 1  9000 

0  OOOO 

1 

SLOPE 

3  OOOO 

0  OOOO 

l 

SILT 

51  7000 

0  OOOO 

1 

THAW77 

1 00  OOOO 

0  OOOO 

1 

CLAY 

16.4000 

0  OOOO 

1 

H200PTH 

0  OOOO 

0  OOOO 

1 

HYOMOIS 

2 . 6000 

0.0000 

1 

SO  1 LCOV 

80  OOOO 

0  OOOO 

1 

ORGMA1 

14  5000 

0.0000 

1 

ROCK CO V 

1  OOOO 

0  OOOO 

1 

H20ABSN 

108  2000 

0  OOOO 

1 

H20C0V 

0  OOOO 

0  OOOO 

1 

FLOCAP 

40  7000 

0  OOOO 

1 

MARL 

0  OOOO 

0  OOOO 

1 

WILTPT 

20  1000 

0  OOOO 

1 

BEAR 

0  OOOO 

0  OOOO 

0 

AVH20 

1 2  6000 

0  OOOO 

1 

FOX 

0  OOOO 

0  OOOO 

0 

BOEMS  77 

0  9300 

0  OOOO 

1 

CARFECE 

0  OOOO 

0  OOOO 

0 

SMOIS77 

2!  0000 

0  OOOO 

1 

CARORAZ 

0  OOOO 

0  OOOO 

0 

PH 

7  5000 

0  OOOO 

1 

SORRL 

0  OOOO 

0  OOOO 

0 

NH4 

9  1000 

0.0000 

1 

BRWNLEM 

0  OOOO 

0  OOOO 

0 

NO  3 

12  7000 

0.0000 

1 

COLLEM 

0  OOOO 

0  OOOO 

0 

C03 

2 . 9000 

0  OOOO 

1 

PTARMIO 

0  OOOO 

0  OOOO 

0 

P 

1  0000 

0  OOOO 

1 

GOOSE 

0  OOOO 

0  OOOO 

0 

K 

32  0000 

0  OOOO 

1 

Ml  SBIRO 

0  OOOO 

0  OOOO 

0 

CA 

3439  0000 

0  OOOO 

1 

BRYOCOV 

1  OOOO 

0  OOOO 

MO 

181  0000 

0  OOOO 

1 

FLICCOV 

0  OOOO 

0  OOOO 

MOl SREO 

2  0000 

0  OOOO 

1 

CL  1 CCOV 

0  OOOO 

0  OOOO 

SNOWREO 

4  OOOO 

0  OOOO 

1 

ERECDEO 

3  OOOO 

0  OOOO 

CRYOREO 

HUMMOCK 

1  0000 

3  OOOO 

0  OOOO 

0  OOOO 

1 

1 

PROSDEO 

1  OOOO 

0  OOOO 

STAND  TYPE  BS 

NUMBER  OF  PLOTS  1 
PLOT  NUMBERS  1312 


SANO 

87  6000 

0  OOOO 

1 

SLOPE 

0  OOOO 

0  OOOO 

SILT 

6  4000 

0  OOOO 

1 

THAW77 

43  OOOO 

0  OOOO 

CLAY 

6  OOOO 

0  OOOO 

1 

H200PTH 

0  OOOO 

0  OOOO 

HYGMOIS 

5  OOOO 

0 .  OOOO 

1 

SOI LCOV 

85  OOOO 

0  OOOO 

ORGMAT 

47  3000 

0. OOOO 

1 

ROCKCOV 

0  OOOO 

O  OOOO 

H20ABSN 

0  OOOO 

0  OOOO 

0 

H20C0V 

0  OOOO 

0  OOOO 

FLDCAP 

O  OOOO 

0  OOOO 

0 

MARL 

0 .  OOOO 

0  OOOO 

WILTPT 

0  OOOO 

0  OOOO 

0 

BEAR 

0  OOOO 

0  OOOO 

AVH20 

0  OOOO 

0  OOOO 

0 

FOX 

0  OOOO 

0  OOOO 

B0ENS77 

0  4  200 

0  OOOO 

1 

CARFECE 

0  1 000 

0  OOOO 

SI  10  1  S  7  7 

1 1 9  OOOO 

0.0000 

1 

CARGRAZ 

0  OOOO 

0  OOOO 

PH 

5  9000 

0  OOOO 

1 

SORRL 

0  OOOO 

0 . OOOO 

NH4 

0  OOOO 

0 .  OOOO 

0 

BRWNLEM 

0  OOOO 

0  OOOO 

NO  3 

0  OOOO 

0  OOOO 

0 

COLLEM 

0  OOOO 

0  OOOO 

C03 

0  OOOO 

0  OOOO 

1 

PTARMIG 

0  OOOO 

0  OOOO 

P 

0  OOOO 

0  OOOO 

0 

GOOSE 

0  4000 

0  OOOO 

K 

0  OOOO 

0  OOOO 

0 

Ml  SBIRO 

0  OOOO 

0  OOOO 

CA 

0  OOOO 

0  OOOO 

0 

BRYOCOV 

0  OOOO 

0 .  OOOO 

MG 

0  OOOO 

0.0000 

0 

FL 1 CCOV 

0  OOOO 

0  OOOO 

MO  1 SREG 

2  OOOO 

0  OOOO 

1 

CL  1 CCOV 

0  OOOO 

0.0000 

SNOUREG 

1  OOOO 

0  OOOO 

1 

ERECOED 

3  OOOO 

0  OOOO 

CRYORl'0 

1  OOOO 

0  OOOO 

1 

PROSDEO 

2 .  OOOO 

0  OOOO 

HUMMOCK 

2 . OOOO 

0  OOOO 

1 

STAND 

TYPE  B9 

NUMBER 

OF  PLOTS  1 

PLOT  NUMBERS  1201 

VARIABLE 

AVERAGE  VALUE 

STAND.  DEVIATION 

N 

VARIABLE 

AVERAGE  VALUE 

STANO.  DEVI  ATI 

SANO 

76  2000 

0  OOOO 

1 

SLOPE 

2  OOOO 

0  OOOO 

SILT 

1 6  9000 

0  OOOO 

1 

THAW77 

92  OOOO 

0  OOOO 

CLAY 

6  9000 

0  OOOO 

1 

H200PTH 

0  OOOO 

0  OOOO 

HYGMOI  S 

0.3000 

0  OOOO 

1 

SOI LCOV 

90  OOOO 

0  OOOO 

ORGMAT 

1  1 000 

0  OOOO 

1 

ROCKCOV 

0  OOOO 

0  OOOO 

H20A6SN 

29. 7000 

0.0000 

1 

H20C0V 

0  OOOO 

0  OOOO 

FLDCAP 

4 . 4000 

0  OOOO 

1 

MARL 

0  OOOO 

0  OOOO 

WILTPT 

2  1000 

0 . OOOO 

1 

BEAR 

0  OOOO 

0  OOOO 

AVH20 

2 . 3000 

0  OOOO 

1 

FOX 

0  OOOO 

0  OOOO 

BDENS/7 

1  2700 

0  OOOO 

1 

CARFECE 

0  OOOO 

0  OOOO 

SMOI S77 

3  OOOO 

0  OOOO 

1 

CARGRAZ 

0  OOOO 

0  OOOO 

PH 

8  3000 

0  OOOO 

1 

SORRL 

0  2000 

0  OOOO 

NH4 

9. 1000 

0  OOOO 

1 

BRWNLEM 

0  OOOO 

0  OOOO 

NO  3 

4  JOOO 

0. OOOO 

1 

COLLEM 

0  OOOO 

0  OOOO 

Cl)  3 

30  9000 

0 . OOOO 

I 

PTARMIO 

0  OOOO 

0  OOOO 

P 

0  I0O0 

0  OOOO 

1 

GOOSE 

0  OOOO 

0  OOOO 

K 

1  1  OOOO 

0.0000 

1 

Ml SBIRO 

0  OOOO 

0  OOOO 

CA 

1450  OOOO 

0.0000 

1 

BRYOCOV 

0  OOOO 

0  OOOO 

MG 

32  OOOO 

0  OOOO 

1 

FL I CCOV 

0  OOOO 

0  OOOO 

MO  1 SREG 

1  OOOO 

0  OOOO 

1 

CL  1 CCOV 

0  OOOO 

0  OOOO 

SNOWREG 

2  OOOO 

0  OOOO 

1 

ERECDEO 

4  OOOO 

0  OOOO 

CRYOREG 

1  OOOO 

0  OOOO 

1 

PROSDEO 

0  OOOO 

0  OOOO 

HUMMOCK 

1  OOOO 

0  OOOO 

1 

roSBII.-.,w , 
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Table  Cl  (cont’d).  Environmental  data  summaries  for  all  stand  types. 
The  variables  and  their  units  are  described  in  Table  6. 


STAND  TYPE  810 

NUMBER  OF  PLOTS  1 
PLOT  NUMBERS  1301 


SANO 

21  8000 

0 . OOOO 

1  SLOPE 

1  OOOO 

0  OOOO 

1 

SILT 

62  6000 

0 . OOOO 

1  THAW77 

44  OOOO 

0  OOOO 

1 

CLAY 

13  6000 

0 . OOOO 

1  M200PTM 

0.0000 

0  OOOO 

1 

HYGMOl S 

1  2000 

0.0000 

1  SOI LCOV 

23  OOOO 

0  OOOO 

1 

ORGMAT 

7  4  000 

0 . OOOO 

1  ROCKCOV 

0.0000 

0  OOOO 

l 

H20AI3SN 

73  2000 

0 . OOOO 

1  H20C0V 

0.0000 

0.0000 

1 

FLOCAP 

24  2000 

0 . OOOO 

1  MARL 

0  0000 

0  OOOO 

1 

WILTPT 

14  5000 

0  OOOO 

1  BEAR 

0.0000 

0  OOOO 

0 

AVM20 

0  7000 

0  OOOO 

1  FOX 

0  OOOO 

0  OOOO 

0 

BDENS77 

0.9700 

0 . OOOO 

1  CARFECE 

0 . OOOO 

0  OOOO 

0 

SMOIS77 

29  0000 

0 . OOOO 

1  CARGRAZ 

0  0000 

0  OOOO 

0 

PH 

7  9000 

0 . OOOO 

1  SORRL 

0  OOOO 

0  OOOO 

0 

NH4 

13  3000 

0.0000 

1  BRWNLEM 

0.0000 

0.0000 

0 

NO  3 

9  3000 

0  OOOO 

1  COLLEh 

0  OOOO 

0  OOOO 

0 

C03 

29  9000 

0  OOOO 

1  PTARMIG 

0  OOOO 

0  OOOO 

0 

P 

0. 1000 

0 . OOOO 

1  GOOSE 

0  OOOO 

0.0000 

0 

K 

36  OOOO 

0  OOOO 

1  MISBIRD 

0  OOOO 

0  OOOO 

0 

CA 

1627  0000 

0  OOOO 

1  BRYOCOV 

1  OOOO 

0  OOOO 

1 

MG 

274  0000 

0.0000 

1  FL 1 CCOV 

3.0000 

0  OOOO 

1 

MOI SRFG 

1  0000 

0.0000 

1  CL l CCOV 

3.0000 

0.0000 

1 

SNOW REG 

1  0000 

0  OOOO 

1  ERECOEO 

43  OOOO 

0.0000 

1 

CRYOREG 

2  OOOO 

0  OOOO 

1  PROSDED 

30.0000 

0  OOOO 

1 

HUMMOCK 

2  OOOO 

0  OOOO 

1 

STAND  TYPE  B12 

NUMBER  OF  PLOTS  1 
PLOT  NUMBERS  1305 


VARIABLE 

AVERAGE  VALUE 

STAND,  DEVIATION 

N 

VARIABLE 

AVERAGE  VALUE 

STANO.  DEVIATION 

SAND 

36  8000 

0 . OOOO 

1 

SLOPE 

0  OOOO 

0  OOOO 

SILT 

26.0000 

0.0000 

1 

THAW77 

23 . OOOO 

0  OOOO 

CLAY 

36. 6000 

0 . OOOO 

1 

H20DPTH 

0. OOOO 

0 . OOOO 

HYGMOl S 

3  2000 

0.0000 

1 

SO  1 LCOV 

1 5 . OOOO 

0  OOOO 

OR CHAT 

29 . 9000 

0.0000 

1 

ROCKCOV 

0.0000 

0  OOOO 

H2UM>SN 

108  OOOO 

0.0000 

1 

H20C0V 

0 . OOOO 

0.0000 

FI DCAP 

63  6000 

0.  OOOO 

1 

MARL 

0 . OOOO 

0 . OOOO 

WILTPI 

42. 4000 

0. OOOO 

1 

BEAR 

0 . OOOO 

0  OOOO 

AVH20 

2 1 . 2000 

0 . OOOO 

1 

FOX 

0 . OOOO 

0 . OOOO 

BDENS77 

0. 7200 

0. OOOO 

1 

CARFECE 

0.2000 

0 . OOOO 

SMOIS77 

30.0000 

0.0000 

1 

CARGRAZ 

0 . OOOO 

O . OOOO 

PH 

5 . 5000 

0 . OOOO 

1 

SQRRL 

0 . OOOO 

0 . OOOO 

NH4 

1 2  7000 

0.0000 

1 

BRWNLEM 

0 . OOOO 

0  OOOO 

N03 

14  3000 

0 . OOOO 

1 

COLLEM 

0 . OOOO 

0 . OOOO 

C03 

0  1  000 

0 . OOOO 

1 

PTARMIG 

0.0000 

0 . OOOO 

P 

3  OOOO 

0 . OOOO 

1 

GOOSE 

0.0000 

0 . OOOO 

K 

349  OOOO 

0  OOOO 

t 

MISBIRD 

0 . 1 ooo 

0  OOOO 

CA 

3640  OUOO 

0.0000 

1 

BRYOCOV 

3 . OOOO 

0  OOOO 

MG 

627. UOOO 

0 . OOOO 

1 

FL 1 CCOV 

3 . OOOO 

0 . OOOO 

Hit  I  SKI  G 

2 . OOOO 

0 . OOOO 

1 

CL  1 CCOV 

40 . OOOO 

0 . OOOO 

SNOWRl  G 

2 . OOOO 

0.0000 

1 

ERECDED 

3  .  OOOO 

0 . OOOO 

CRYOREG 

3  OOOO 

0.0000 

1 

PROSDED 

3  OOOO 

0  OOOO 

HUMMOCK 

3  OOOO 

0.0000 

1 

STAND 

TYPE 

813 

NUMBER 

OF 

PLOTS  3 

PLOT  NUMBERS  1106 

1202  1208 

SANO 

60  7000 

15.8392 

2 

SLOPE 

1  OOOO 

1  OOOO 

sn  r 

30  5000 

14  1421 

2 

THAW77 

74  3333 

16.3394 

Cl  AY 

8  6000 

1 . 6971 

2 

H2O0PTH 

0 . OOOO 

0  OOOO 

HYGMOl S 

0  6300 

0.0707 

2 

SO  1 LCOV 

36  6667 

23.0940 

ORGMAT 

3  3500 

0  7778 

2 

ROCKCOV 

0  OOOO 

0  OOOO 

H20ADSI4 

A  3 . 6000 

0  8485 

2 

H20C0V 

0  OOOO 

0 . OOOO 

FI LCAP 

1 0  OOOO 

1 . 2728 

2 

MARL 

0  OOOO 

0  OOOO 

W!L  fPT 

5 . 9300 

1 . 202 1 

2 

BEAR 

0  OOOO 

0  OOOO 

AVH20 

4  0500 

0.0707 

2 

FOX 

0  OOOO 

0  OOOO 

BOCKS 77 

1  2633 

0. 0289 

3 

CARFECE 

0  OOOO 

0  OOOO 

SM0IS77 

7  6667 

4  5092 

3 

CARGRAZ 

0  OOOO 

0  OOOO 

PH 

8  OOOO 

0  5657 

2 

SQRRL 

0 . 1 500 

0 . 0707 

NH4 

1 3 . 7500 

1 . 3435 

2 

BRWNLEM 

0 . OOOO 

0  OOOO 

N03 

4 . 6000 

0  424  3 

2 

COLLEM 

0 . OOOO 

0 . UOOO 

003 

1 7  6500 

22  2739 

2 

PTARMIG 

0 . OOOO 

0 . OOOO 

P 

0 . 1 000 

0.0000 

2 

GOOSE 

0 . OOOO 

0 . OOOO 

K 

23  5000 

3.5355 

2 

Ml SBIRD 

0 . OOOO 

0 . OOOO 

CA 

1400  5000 

82.7313 

2 

BRYOCOV 

1 . OOOO 

1  OOOO 

MG 

97  5UUO 

40.3051 

2 

FL 1 CCOV 

0 . OOOO 

0  OOOO 

Mu  1  tiREG 

1 . OOOO 

0 . OOOO 

3 

CL  1 CCOV 

0  6667 

0  3774 

SI  IUWRE  0 

1 . 6u67 

0.5774 

3 

ERECDED 

8  6667 

14 . 1539 

CRYOREG 

1  3533 

0.5774 

3 

PROSDED 

2  3333 

2  3094 

HUMMOCK 

1  OOQO 

0  OOOO 

3 

N 


3 

3 

3 

3 

3 

3 

3 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

3 

3 

3 

3 

3 
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Table  Cl  (conl’d). 


STAND  TYPF  DM 

llUllf  k  I:  or  PLOTS  1 

PLOT  NUMBERS  1421 


VARIABLE 

AVERAGE  VALUE 

STAND  DEVIATION 

N 

VARIABLE 

AVERAGE  VALUE 

STAND.  DEVI  ATI 

SAND 

0  0000 

0  OOOO 

0 

SLOPE 

3 . OOOO 

0  OOOO 

SILT 

0  0000 

0  OOOO 

0 

THAW77 

0 . OOOO 

0  OOOO 

CLAY 

0  0000 

0  OOOO 

0 

H200PTH 

0 . OOOO 

0 . OOOO 

HYGUOI S 

0 . OOOO 

0  oooo 

0 

SOILCOV 

1 . OOOO 

0  OOOO 

ORGMA1 

0  0000 

0  oooo 

0 

ROCKCOV 

0 . OOOO 

0 . OOOO 

H20APSIJ 

0  0000 

0  oooo 

0 

H20C0V 

0 . OOOO 

0 . OOOO 

FI  OCAP 

0.0000 

0.0000 

0 

MARL 

0 . OOOO 

0  OOOO 

WILTPT 

0 . 0000 

0  oooo 

0 

BEAR 

0 . OOOO 

0  OOOO 

AVH.’U 

0 .  OOOO 

0  oooo 

0 

FOX 

0 . OOOO 

0  oooo 

BDI  IK- 1 7 

0  OOOO 

0  oooo 

0 

CARFECE 

0 . OOOO 

0  oooo 

SllulS// 

0  OOOO 

0  oooo 

0 

CARGRAZ 

0 . OOOO 

0 . oooo 

Pll 

0  OOOO 

0 . oooo 

0 

SQRRL 

0 . OOOO 

0  oooo 

N>  14 

0 .  OOOO 

0.0000 

0 

BRWNLEM 

0 . OOOO 

0 . oooo 

NOS 

0  OOOO 

0  oooo 

0 

COL LEM 

0 . 1  000 

0 . oooo 

C03 

o  oooo 

0.0000 

0 

PTARM1G 

0 . OOOO 

0 . oooo 

P 

0  OOOO 

0.0000 

0 

GOOSE 

0 .  OOOO 

0  oooo 

K 

0  oooo 

0  oooo 

0 

M 1  SB 1 RD 

0 .  OOOO 

0  oooo 

CA 

0  oooo 

0.0000 

0 

BRYOCOV 

25 . OOOO 

0 . oooo 

MG 

0.0000 

0.0000 

0 

FL I CCOV 

1  .  OOOO 

0 . oooo 

MOISRFG 

2  OOOO 

0. oooo 

1 

CL  I CCOV 

2 . OOOO 

0 . oooo 

SNGWREG 

4 . OOOO 

0 . oooo 

1 

ERECDED 

25 . OOOO 

0 . oooo 

CRYURFG 

2  OOOO 

0  oooo 

1 

PROSDED 

1 0 . OOOO 

0 . oooo 

HUMfloCK 

3  UOOO 

0  oooo 

1 

1 

STAND 

TYPE  B 1 5 

NUMBER 

OF  PLOTS  1 

PLOT  NUMBERS  1313 

SAND 

92. 7000 

0.0000 

1 

SLOPE 

0 . oooo 

0 . oooo 

SILT 

4  1 000 

o.  oooo 

1 

THAW77 

25 . 0000 

0 . oooo 

CLAY 

3  2000 

0.0000 

1 

M20DPTH 

0  oooo 

0  oooo 

HYGMOIS 

7.4000 

0. oooo 

1 

SOI LCOV 

25 . 0000 

0  oooo 

0RGI1AT 

70  4000 

0.0000 

1 

ROCKCOV 

0 .  oooo 

0 . oooo 

H20ALSN 

231 .6000 

0.0000 

1 

H20C0V 

0 . oooo 

0 .  oooo 

FLDCAP 

1 1 9  50UO 

0.0000 

1 

MARL 

0 .  oooo 

0 . oooo 

WILTPT 

96.3000 

0  oooo 

1 

BEAR 

0 . oooo 

0 .  oooo 

AVH2U 

23.2000 

0.0000 

1 

FOX 

0 .  oooo 

0  oooo 

BDFNS/7 

0.3100 

0.0000 

1 

CARFECE 

0.6000 

0 . oooo 

St  KYIS  77 

1 71 . OOOO 

o  oooo 

1 

CARGRAZ 

0 .  oooo 

0 . oooo 

PH 

5 .  OOOO 

0  oooo 

1 

SORRL 

0 .  oooo 

0  oooo 

NH4 

0.0000 

0  oooo 

0 

GRWNLEM 

o . oooo 

0  oooo 

NO  3 

0  oooo 

0.0000 

0 

COLL  EM 

o . oooo 

0 .  oooo 

COG 

0  oooo 

0  oooo 

1 

PTARMIG 

0 . oooo 

0 .  oooo 

P 

o  oooo 

0.0000 

0 

GOOSE 

0 .  oooo 

o .  oooo 

K. 

0  oooo 

0.0000 

0 

M1SBIRD 

0  oooo 

0 .  oooo 

CA 

0  oooo 

0.0000 

0 

BRYOCOV 

2  0000 

0  oooo 

MG 

0  oooo 

0 .  oooo 

0 

FL 1 CCOV 

2  OOOO 

0  oooo 

MOISNCO 

□ . oooo 

0.0000 

1 

CL  1 CCOV 

25 . OOOO 

0  oooo 

SNOWREG 

3  OOOO 

0.0000 

1 

ERECDED 

1 5 . OOOO 

0 .  oooo 

CRYOKCt) 

3 . OOOO 

0  oooo 

1 

PROSDED 

5  OOOO 

0  oooo 

UUMI  lt)CK 

2  OOOO 

0.0000 

1 

STAND  TYPF  U! 

NUMBER  OF  PLOTS  4 
PLOT  NUMBERS  1405 


1406  1410  1415 


VARIABLE 

AVFRAGF  VmLUE 

STANO.  DEVIATION 

N 

VARIABLE 

AVERAGE  VALUE 

STAND.  DEVIATION 

N 

SAND 

22.3000 

24. 1831 

2 

SLOPE 

0 . OOOO 

0 . OOOO 

4 

SU  ) 

4  7  7500 

5.7276 

2 

THAW77 

23 . 7500 

1  5000 

4 

Cl  AY 

29  9500 

18.4555 

2 

H20DPTH 

0 . OOOO 

0.0000 

4 

HYGMU 1 S 

7 . 9000 

1 . 8055 

4 

SOILCOV 

5 . OOOO 

5  7735 

4 

GROMA T 

49  6260 

6.8446 

4 

ROCKCOV 

0  OOOO 

0  OOOO 

4 

M2UABSN 

201 . 1500 

25.2561 

4 

H20C0V 

0  OOOO 

0  OOOO 

4 

FLDC \P 

95  5000 

22.2225 

4 

MARL 

0 .  OOOO 

0  OOOO 

4 

WILTPf 

63  9500 

1 1 .2420 

4 

BEAR 

0 . OOOO 

0  OOOO 

3 

AVM20 

31  5250 

14 . 0590 

4 

FOX 

0  oooo 

0  OOOO 

3 

BPfc Ns 7 7 

0  3050 

0  0624 

4 

CARFECE 

0.2667 

0  1528 

3 

SMOIS77 

193  5000 

42  0674 

4 

CARGRAZ 

0  0333 

0  0577 

3 

PM 

5  80UO 

0.5331 

4 

SORRL 

0  OOOO 

0  OOOO 

3 

NM4 

19  5000 

6  7087 

4 

BRWNLEM 

0  OOOO 

0  OOOO 

3 

Nl'J 

15  OUtlO 

7  3296 

4 

COL LEM 

0  OOOO 

0  OOOO 

3 

C03 

0  f.GoO 

0  3742 

4 

PTARMIG 

0  0333 

0  0577 

3 

p 

2  UOOO 

1 . 7963 

4 

GOOSE 

0  OOOO 

0  OOOO 

3 

K 

216  7500 

24  7841 

4 

Ml  SBIRD 

0  1667 

0  1155 

3 

LA 

6306  5000 

2484  8633 

4 

BRYOCOV 

34  OOOO 

20  4613 

4 

MG 

370  OOOO 

1 19  3678 

4 

FL1 CCOV 

1 2  OOOO 

1 0  0995 

4 

Mol SRFG 

2  2500 

0  5000 

4 

CL  1 CCOV 

7  2500 

8  6554 

4 

SNOWREG 

2  7500 

0  6000 

4 

ERECDED 

14  7500 

6  6018 

4 

CRYOREG 

2  7500 

0  5000 

4 

PROSDED 

19  2500 

9  3586 

4 

MUMMUCK 

2  7500 

0  5000 

4 
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Table  Cl  (cont’d).  Environmental  data  summaries  for  all  stand  types. 
The  variables  and  their  units  are  described  in  Table  6. 


STAND  TYPE  U2 

NUMBER  Or  PLOTS  1 

PI  U1  liumsf.lt*>  0203 


SAND 

o  oono 

0  OOOO 

0 

SLOPE 

1  .  OOOO 

0 . OOOO 

si  l  r 

0  0600 

0  OOOO 

0 

THAW77 

24  OOOO 

0 . OOOO 

CLAY 

tl .  UOu(J 

O . OOOO 

0 

H2O0PTH 

0  OOOO 

0 . OOOO 

HYDMOl S 

7  5000 

0  OOOO 

1 

SOI LCOV 

0  OOOO 

0  OOOO 

OPt.fl/s  1 

37  3000 

0  OOOO 

1 

ROCKCOV 

0 .  OOOO 

0 .  OOOO 

M20A6SN 

190  OOOO 

0 .  OOOO 

) 

H20C0V 

0. OOOO 

0  OOOO 

Fl.llCAP 

ue  <)ooo 

0  OOOO 

1 

MARL 

0 .  OOOO 

0  OOOO 

Wll.TPT 

66  3000 

0 .  OOOO 

1 

BEAR 

0 .  OOOO 

0  OOOO 

AWI20 

22  6000 

0  OOOO 

1 

FOX 

0  OOOO 

0.0000 

BDEIJS77 

1  0400 

0  OOOO 

1 

CARFECE 

0.4000 

0  OOOO 

SMO 1 S / 7 

42 . 0000 

0  OOOO 

1 

CARGRA2 

0.0000 

0  OOOO 

PH 

7  3200 

0 . OOOO 

1 

SQRRL 

0.0000 

0  OOOO 

NH4 

1  7  0(100 

0  OOOO 

1 

BRWNLEM 

0 . OOOO 

0 . OOOO 

Nt  i.'l 

6 . 9000 

0.0000 

1 

COL LEM 

0  2000 

0 . OOOO 

CU3 

4  OOOO 

0  OOOO 

1 

PTARMIG 

0 . OOOO 

0 . OOOO 

P 

1 / . OOOO 

0 . OOOO 

1 

GOOSE 

0 .  OOOO 

0.0000 

K 

288  OOOO 

0  OOOO 

1 

M 1  SB 1 RD 

0  1010 

0 . OOOO 

CA 

9472. OOOO 

0  OOOO 

1 

BRYOCOV 

87 . OOOO 

0  oooo 

MG 

348  OOOO 

0 . OOOO 

1 

FL 1 CCOV 

1 0  OOOO 

0 . oooo 

MO 1 SREft 

2  .  OOOO 

0  OOOO 

1 

CL  1 CCOV 

0  OOOO 

0  oooo 

SNOl/KEG 

3. OOOO 

0  OOOO 

1 

ERECDED 

9  OOOO 

0  oooo 

Cl:  YOKED 

2  OOOO 

0  OOOO 

I 

PROSDED 

27 . OOOO 

0  oooo 

HlHIMuCK 

3  OOOO 

0  OOOO 

1 

STANO 

1  YPC 

U3 

NUMBER 

OF  PLOTS 

0 

Plot  NUMBERS 

02  OA 

020B  1403  1504 

1510  1512 

1515  1519 

VARIABLE 

AVERAGE 

:  VALUE 

STAND  DEVIATION 

N 

VAR  1  ABl.E 

AVERAGE  VALUE 

STANO.  DEVIATION 

N 

rANU 

13 

9333 

7. 1 715 

6 

SLOPE 

0  oooo 

0  0000 

8 

Sll  T 

62 

4000 

8.9898 

6 

THAW77 

29  3750 

5  8049 

6 

<  i  **  Y 

23 

6667 

12.7156 

6 

H20DPTH 

0.0000 

0  OOOO 

8 

IIYL  Mu  1  s 

4 

L'625 

1 . 6097 

a 

SOI LCOV 

0.5000 

O  7559 

8 

OKI  .It  s  t 

23 

4600 

9.7174 

a 

ROCKCOV 

0  OOOO 

0  OOOO 

a 

13.3 

0200 

40  3616 

a 

H20COV 

0  OOOO 

0  OOOO 

e 

FI  IK.  At* 

56 

06  .’5 

18.2766 

a 

MARL 

0  OOOO 

0  OOOO 

8 

w 1 1  rpi 

39 

3600 

15  5116 

a 

BEAR 

0  OOOO 

0  OOOO 

e 

AVIt.HJ 

16. 

7375 

7.6300 

a 

FOX 

0.0125 

0  0354 

8 

Pi  It  NS// 

0 

6687 

0  1  695 

a 

CARFECE 

0.0875 

0  1356 

8 

SNO  11.77 

02 

2300 

28  7340 

6 

CARGRAZ 

0.0125 

0.  0354 

a 

Pll 

7 

2633 

0  5658 

a 

SORRL 

0.0000 

0  OOOO 

8 

NH4 

10 

2714 

3.5208 

7 

BRWNLEM 

0.0000 

0  OOOO 

a 

NO  3 

10 

2571 

1 . 5768 

7 

COLLEM 

0.0000 

0 .  OOOO 

e 

CU3 

13 

5375 

8  5920 

a 

PTARMIG 

0  oooo 

0  OOOO 

8 

P 

8 

0571 

3  6253 

7 

GOOSE 

0  0250 

0  0707 

e 

Y 

34  0 

05/1 

144  0595 

7 

Ml SBIRO 

0  0500 

0  1414 

8 

C.  A 

5"L2. 

285  7 

241  6442 

7 

BRYOCOV 

73  5000 

1  3  34 1  7 

8 

IlD 

1  P- 1 

2<l57 

96  5386 

7 

FLICCOV 

6  1  250 

4  5806 

8 

Util  :>l<f  U 

2 

5000 

0  5345 

a 

CL  1 CCOV 

0  6250 

0  7440 

0 

sniivmr  i. 

3 

OOOO 

0  OOOO 

8 

ERECDED 

19  6250 

7  4821 

8 

Cl:  .  ohLU 

1 

6250 

0  51  75 

8 

PROSDED 

41  7500 

1 3  6356 

6 

HllMMt’CH 

2 

oono 

0  OOOO 

8 

STAND  rypt  IM 

NUMBER  or  PLOTS  5 

PIUI  NMIWRS  030A  0306  0303  MOO  I5N 


SAND 

14 

3500 

12  0915 

2 

31  OPE 

0.0000 

0 

OOOO 

SILT 

65 

2300 

6.4347 

2 

THAW77 

31  OOOO 

9 

6695 

CLAY 

20 

4000 

5  6569 

2 

H200PTM 

0  OOOO 

0 

OOOO 

MY i. Mill  ^ 

?, 

OOOO 

2  2237 

5 

SOI LCOV 

0. 4000 

0 

54  77 

Of  GtlA  1 

30 

/uoo 

14  1501 

5 

ROCKCOV 

0 .  OOOO 

0 

OOOO 

M2unlSH 

1  /  / 

0800 

65.0307 

5 

H2OC0V 

0  OOOO 

0 

OOOO 

1 1  in:n- 

73 

2000 

27  2765 

5 

MARL 

0.0000 

0 

OOOO 

Wll.tPf 

35 

3400 

25  1 145 

b 

BEAR 

0  OOOO 

0 

OOOO 

A  VI  f  20 

f  9 

6600 

9  8167 

5 

FOX 

o  oooo 

0 

oooo 

BDENS77 

0 

5340 

0.2158 

5 

CARFECE 

0  0667 

0 

0577 

SMOI S77 

1  16 

O000 

43  0383 

5 

CARGRAZ 

0. 1 333 

0 

1  155 

PM 

7 

1  160 

0  5521 

5 

SORRL 

0  OOOO 

0 

OOOO 

NH4 

1  1 

5600 

2.7144 

5 

BRWNLEM 

0  1333 

0 

2309 

NO  3 

12 

4000 

4  1551 

5 

COLLEM 

0  OOOO 

0 

OOOO 

CO  3 

1  1 

0200 

11.1 878 

5 

PTARMIG 

0. OOOO 

0 

OOOO 

P 

6 

6000 

4  9290 

5 

GOOSE 

0  OOOO 

0 

OOOO 

K 

269 

8000 

203  9024 

5 

MISBIRD 

0.0333 

0 

0577 

CA 

G  1  79 

6000 

1692  9989 

5 

BRYOCOV 

65. 8000 

20 

5840 

MG 

itlL* 

OOOO 

227  6060 

5 

FL 1 CCOV 

1  oooo 

0 

7071 

MOl  ..KEG 

3 

illlGti 

0  OOOO 

5 

CL  1 CCOV 

0  4000 

0 

54  77 

SMI  iWl.'r'G 

3 

OOOO 

0  OOOO 

5 

ERECDED 

27  8000 

7 

8549 

Cl.  ■  i. l:l.i. 

1 

Mil  ill 

0  54  77 

5 

PROSDED 

29  4000 

1  3 

3716 

hi  ir  h  met. 

J 

OOOO 

0.0000 

5 

212 
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Table  Cl  (cont’d).  Environmental  data  summaries  for  all  stand  types 
The  variables  and  their  units  are  described  in  Table  6. 


STANO  TYPE  U9 

NUMBER  OF  PLOTS  1 

PI  Of  NUMBERS  1102 

SAND  3  1OO0 

0  OOOO 

SILT 

65  4000 

0  OOOO 

CLAY 

25.50(10 

0  OOOO 

HYUl-iOI  S 

3  2000 

0  OOOO 

OIvCMAT 

19  1000 

0  OOOO 

HZGADSN 

122  7000 

0. OOOO 

FLDCAP 

48. 7000 

0 . OOOO 

WILTPT 

32  9000 

0  OOOO 

AVH20 

15  8000 

0  OOOO 

BDENS77 

0  6700 

0. OOOO 

snois/7 

62 . uOOO 

0  OOOO 

PH 

7  5900 

O  OOOO 

NH4 

22  20 uO 

0. OOOO 

N03 

1 0  2000 

0.0000 

CU3 

1 4 . 7000 

0 . OOOO 

P 

23  OuGO 

0  OOOO 

K 

34 1  OOOO 

0. OOOO 

CA 

6105  UOOO 

0  OOOO 

MC 

1 79 . OOOO 

0. OOOO 

MO  1 SREG 

2 . OOOO 

0 . OOOO 

SNOWPEG 

4  GO 60 

0 . OOOO 

CRYORLG 

2  UOOO 

0 . OOOO 

HUMMOCK 

2  OOOO 

O  OOOO 

SLOPE  2.0000  0.0000 
THAW 7 7  33.0000  0  OOOO 
H2O0P TH  0.0000  0.0000 
SOILCOV  0.0000  0  0000 
ROCKCOV  0  0000  0  0000 
H20C0V  0 . 0000  0  0000 
MARL  0.0000  0.0000 
BEAR  0.0000  0  0000 
FOX  0.0000  0.0000 
CARFECE  0.1000  0  0000 
CARGRAZ  0  2000  0  0000 
SORRL  O  OOOO  O  OOOO 
BRWNLEM  0.0000  0  OOOO 
COLLEM  0 . OOOO  O  OOOO 
PTARMIG  0.0000  0  OOOO 
GOOSE  0 . OOOO  0  OOOO 
MISBIRD  0  1000  0  OOOO 
BRYOCOV  94  OOOO  0  OOOO 
FI.  I CCOV  O  OOOO  O  OOOO 
CLICCOV  0.0000  0  OOOO 
EKECOED  6 . OOOO  O  OOOO 
PROSDED  11.0000  0.0000 


STAI1D  TYPE  UlO 

NUMBER  Ol  PLOTS  4 

PLOf  NUMBERS  1002  1418  1422  1 502 


VARIABLE 

AVERAGE  VALUE 

STAND.  DEVIATION 

N 

VARIABLE 

AVERAGE  VALUE 

STANO.  DEVIATION 

N 

SAND 

51 . 6000 

0  OOOO 

1 

SLOPE 

1 . OOOO 

1  1547 

4 

SILT 

30  9000 

0.0000 

1 

TMAW77 

49.3333 

20  5020 

3 

CLAY 

1 7  3000 

0  OOOO 

1 

H200PTH 

0  OOOO 

0.0000 

3 

HYGMOIS 

6  1000 

2.3431 

3 

SOILCOV 

2  OOOO 

2  7080 

4 

ORGMmI 

35  5333 

12.0338 

3 

ROCKCOV 

1 . 5000 

2 . 3805 

4 

H  20  A 13  3  N 

161  7000 

20  91 15 

3 

H20C0V 

0  OOOO 

0  OOOO 

4 

ELllCAP 

66  9333 

1 7 . 0254 

3 

MARL 

0  OOOO 

O  OOOO 

4 

WIL IP1 

52  OJ00 

14.7102 

3 

BEAR 

0  0250 

0 . 0500 

4 

AVH20 

1C  3333 

9  2576 

3 

FOX 

0.0250 

0.0500 

4 

BDENS77 

0  4633 

0  1210 

3 

CARFECE 

0  0250 

0  0500 

4 

SNOJS77 

76  3333 

54.0494 

3 

CARGRAZ 

0 .  OOOO 

0  OOOO 

4 

PH 

7 . 1 200 

0.5147 

3 

SQRRL 

0.0750 

0  0500 

4 

NH4 

16  OOOO 

3  7242 

3 

BRWNLEM 

0.0000 

0  OOOO 

4 

NO  3 

15.4000 

5  2574 

3 

COLLEM 

0  OOOO 

0  OOOO 

4 

C03 

8  OOOO 

10  5825 

3 

PTARMIG 

0 . 0500 

0.0577 

4 

P 

15.0000 

9  5394 

3 

GOOSE 

O. OOOO 

0  OOOO 

4 

K 

233  3333 

90.4673 

3 

MISBIRD 

0  1 000 

0  OOOO 

4 

CA 

7421  3333 

2250  5413 

3 

BRYOCOV 

21  5000 

29  5917 

4 

MG 

517  OOOO 

306  2564 

3 

FLICCOV 

1  .  OOOO 

0 .  OOOO 

4 

MOI SREG 

2  2500 

0  5000 

4 

CLICCOV 

0. 7500 

0 . 9574 

4 

SNGWREG 

2  OOOO 

0.0000 

4 

ERECOED 

25 . OOOO 

17.3205 

4 

CR  (» ‘t.'Eii 

1  OOOO 

0  OOOO 

4 

PROSOED 

12.5000 

6  4550 

4 

HUMMOCK 

2  7500 

1  5000 

4 

STAND 

TYPE 

U12 

NUMBER 

of 

PLOTS  2 

PLUJ  NUMBERS  1303 

131  1 

SAND 

51  4000 

64  3467 

S 1 1.  f 

1  6 . 4000 

20  3647 

CLAY 

32  2000 

43. 9620 

HYGMOl S 

6 . 3500 

0  9192 

ORGMA T 

53  3500 

1 9 . 02 1 2 

1(20  A  DSN 

140  7500 

37  4059 

f LDuAP 

eb  0500 

1 2  798G 

Wll  If  1 

r>5  8000 

31  5370 

AVI  120 

30  /500 

18  7383 

DDL NS 7 7 

0  7750 

0  6152 

SMO 1 S7 / 

90  5000 

95  4594 

PH 

5  1400 

0  0566 

NH1 

19  40UO 

0.0000 

N03 

9  2000 

O . OOOO 

C03 

0  0500 

0  0707 

P 

2  OOOO 

0  OOOO 

K 

389  OOOO 

0.0000 

CA 

255 8  OOOO 

0  OOOO 

MG 

6  iU  OOUO 

0  OOOO 

MO  1  f»RI  G 

3  OOOO 

0  OOOO 

SNiiWttf-G 

3  OOOO 

0  OOOO 

CRY  DPI  O 

2  OOOO 

0  OOOO 

HUMMOCK 

2  OOOO 

0  OOOO 

2 

SLOPE 

0 .  OOOO 

0  OOOO 

2 

THAW77 

15.0000 

5  6569 

2 

H20DP TH 

0 . OOOO 

0  OOOO 

2 

SOILCOV 

1  .  OOOO 

l  4142 

2 

ROCKCOV 

0  OOOO 

0  OOOO 

2 

H20COV 

0.0000 

0  OOOO 

2 

MARL 

0  OOOO 

0  OOOO 

2 

BEAR 

0  OOOO 

0 . OOOO 

2 

FOX 

0. OOOO 

0  OOOO 

2 

CARFECE 

0  1000 

0  OOOO 

2 

CARGRAZ 

0  OOOO 

0  OOOO 

2 

SQRRL 

0  OOOO 

0 . OOOO 

1 

BRWNLEM 

0.0000 

0  OOOO 

1 

COLLEM 

0. OOOO 

0  OOOO 

2 

PTARMIG 

0  OOOO 

0  OOOO 

1 

GOOSE 

0 .  OOOO 

0  OOOO 

1 

MISBIRD 

0  OOOO 

0  OOOO 

1 

BRYOCOV 

25  OOOO 

21  2132 

1 

FLICCOV 

1  OOOO 

0  OOOO 

2 

CL l CCOV 

1 . OOOO 

0  OOOO 

2 

ERECOED 

45  OOOO 

7  071  1 

2 

PROSDED 

30  OOOO 

0  OOOO 

2 


2 

2 

2 

2 

2 

2 

2 


2 

2 

2 

2 

2 


lv: 

»’*  A 
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Table  Cl  (coin'd) 


STAND  TYPF  U13 

NUMBER  OK  PLOTS  1 
Pl.Uf  NUMBERS  1309 


VARIABLE 

AVERAGC  VALUE 

SAND 

G7. 4000 

SILT 

22  9000 

CLAY 

9  7000 

HY GNO 1 S 

4  4000 

ORGMAT 

43  8000 

H20ADSN 

0  OOOO 

FLOCAP 

0.0000 

WILTP1 

0  OOOO 

AVH20 

0  OOOO 

B0ENi»77 

0  3500 

SMol 57  7 

1 70  OOOO 

PH 

7  OOOO 

NH4 

0  OOOO 

N<»3 

0  OOOO 

COO 

3  6000 

P 

0  OOOO 

K 

0  OOOO 

CA 

0  OOOO 

MG 

0. OOOO 

MO l SREG 

3  OOOO 

SNOVIREG 

3  OOOO 

CRYUREU 

3  OOOO 

HUMMOCK 

2  OOOO 

■.TAND 

TYPt  U 1 4 

UUt  nil  R 

OF  PLOTS  2 

PLOl  HUMBtnS  1204 

SAND 

40  7000 

SILT 

49  2500 

CLAY 

10  0500 

HYGMOIS 

0 . 7500 

ORGMAT 

4  7500 

M20AB5N 

52  2000 

FLDCAP 

1 2  4000 

WILlPT 

7 . 6000 

A  V 1120 

4 . 6000 

BDE1IS77 

0  9550 

SMUIS77 

27.5000 

Pll 

/ . 9000 

MH4 

161 OOO 

NU3 

5 . 3000 

COG 

29  6500 

P 

1  OOOO 

K 

70 . OOOO 

CA 

1327.0000 

MG 

196  OOOO 

MOI SREG 

2  OOOO 

SNOWREG 

2  OOOO 

CPYOREG 

1 . OOOO 

HUMMOCK 

2 . 0 000 

STAND 

TYPE  Ml 

NUMBER 

OF  TLOTS  4 

PLOT  NUMBERS  1404 

VARI ABLE 

AVERAGE  VALUE 

SAND 

26 . OOOO 

SILT 

56. 3500 

CLAY 

1  7 . 6500 

HYGMOIS 

7  0250 

ONGMA 1 

56. 9500 

HZOAOSN 

206 . 3250 

FLDCAP 

109.5500 

Wl  LTPT 

69.0750 

AVH20 

20  4750 

BUEUS77 

0  2225 

SNO IS// 

311. 5000 

PH 

5  7700 

NH4 

1 3 . 3500 

NO  3 

12  4000 

CC»3 

0  5250 

P 

2 . 2500 

l> 

212  2500 

CA 

5109  5000 

MG 

296  5000 

MO  1 SPFG 

4  OOOO 

sMGvmeu 

3 . OOOO 

CRYoRLG 

1  OOOO 

HUMMOCK 

1  2500 

STANO  DEVIATION  N 


0  0000  < 

0  0000  t 

0  OOOO  » 

0  0000  1 

O  0000  1 

0  0000  0 

0 . 0000  0 

0  0000  o 

0  OOOO  0 

O  OOOO  1 

0.0000  1 

O  OOOO  I 

0  OOOO  0 

0 . OOOO  o 

O  OOOO  1 

0  OOOO  o 

O  OOOO  o 

O  OOOO  0 

0.0000  0 

0  OOOO  1 

0  OOOO  1 

O  OOOO  1 

0  OOOO  1 


01414  2 
0  6364  2 
0.7778  2 
0.0707  2 
0  4950  2 
0 . OOOO  1 
0  OOOO  1 
O  OOOO  1 
O  OOOO  1 
0  0354  2 
3  5355  2 
0.0000  2 
O  OOOO  \ 
0.0000  1 
4.4546  Z 
0.0000  1 
0.0000  1 
0.0000  I 
0 . OOOO  1 
O . OOOO  2 
0.0000  2 
0.0000  2 
0.0000  Z 


1407  1414  1420 

STAND.  DEVIATION  N 

16  9706  2 

10.6773  2 

6.2933  2 

1.4361  4 

9.7257  4 

61  8651  4 

11.5046  4 

12  4350  4 

3.4017  4 

O . 0050  4 

34  4915  4 

O  4764  4 

2.2113  4 

1 . 5706  4 

0  5679  4 

0.5000  4 

36  1696  4 

581  3390  4 

45  9964  4 

0.0000  4 

0  OOOO  4 

0  OOOO  4 

0 . 5000  4 


VARIABLE 

AVERAGE  VALV. 

SLOPE 

0  OOOO 

THAW 7 7 

56  OOOO 

H20DPTH 

0  OOOO 

SOILCOV 

50  OOOO 

ROCK CO V 

0  OOOO 

M20CCV. 

0  OOOO 

0  OOOO 

BEAR 

0  OOOO 

FOX 

0  OOOO 

CARFECE 

0  OOOO 

CARGRA2 

0  OOOO 

SORRL 

0  OOOO 

BRWNLEM 

0  OOOO 

COLL EM 

0  OOOO 

PTARMIG 

0  OOOO 

GOOSE 

0  1 000 

Ml SBIRD 

0  OOOO 

BRYOCOV 

0  OOOO 

FL 1 CCOV 

0  OOOO 

CL  1 CCOV 

0  OOOO 

ERECDED 

CO  OOOO 

PROSDED 

60  OOOO 

SLOPE 

0  OOOO 

TMAW77 

6 1  5000 

H20DPTH 

0  OOOO 

SOI LCOV 

57.5000 

ROCKCOV 

0 .  OOOO 

H20C0V 

0  OOOO 

MARL 

0  OOOO 

BEAR 

0 .  OOOO 

FOX 

0  0500 

CARFECE 

0 . 0500 

CARGRA2 

0 .  OOOO 

SORRL 

0 .  OOOO 

BRWNLEM 

O . OOOO 

COLLEM 

0 . OOOO 

PTARMIG 

0  OOOO 

GOOSE 

0  1 000 

Ml SBIRD 

0 . OOOO 

BRYOCOV 

0 . 3000 

FL 1 CCOV 

0  OOOO 

CL  1 CCOV 

0 . OOOO 

ERECDEO 

15.0000 

PROSDED 

1 0  OOOO 

VARIABLE 

AVERAGE  VALl 

SLOPE 

0  OOOO 

THAW77 

27.3000 

H20DPTH 

0 .  OOOO 

SOILCOV 

36  OOOO 

ROCKCOV 

0 . OOOO 

H20COV 

0 . OOOO 

MARL 

0 . OOOO 

BEAR 

0.0000 

FOX 

0  OOOO 

CARFECE 

0  0333 

CARGRA2 

0 . OOOO 

SORRL 

0 .  OOOO 

BRWNLEM 

0  OOOO 

COLLEM 

0  OOOO 

PTARMIG 

0  OOOO 

GOOSE 

0 . OOOO 

Ml SBIRD 

0  2000 

BRYOCOV 

30.2500 

FL 1 CCOV 

0 .  OOOO 

CL  1 CCOV 

0 . OOOO 

ERECDED 

17.2500 

PROSDED 

1 5 . 7300 

STAND  DEVIATION  f 

O  OOOO 
0  OOOO 
0  OOOO 
0  OOOO 
0  OOOO 
O  OOOO 
0  OOOO 
0  OOOO 
0  OOOO 
0  OOOO 
0  OOOO 
0  OOOO 
0  OOOO 
0  OOOO 
0  OOOO 
0  OOOO 
0  OOOO 
0  OOOO 
0  OOOO 
0  OOOO 
0  OOOO 
0  OOOO 


0  OOOO 
6  3640 
0  OOOO 
3  5355 
0  OOOO 
0  OOOO 
0  OOOO 
O  OOOO 
O  0707 
O  0707 
O  OOOO 
O  OOOO 
O  OOOO 
0  OOOO 
0  OOOO 
0  1414 
0  OOOO 
0.7071 
0  OOOO 
O  OOOO 
7.0711 
7.071 1 


STAND  DEVIATION  N 

0 . OOOO  4 

1  OOOO  4 

0  OOOO  4 

26  2805  4 

0 . OOOO  4 

0 . OOOO  4 

0  OOOO  4 

0.0000  3 

0  OOOO  3 

0.0577  3 

0  OOOO  3 

0  OOOO  3 

0 . OOOO  3 

0  OOOO  3 

0 . OOOO  3 

0  OOOO  3 

O  2000  3 

9  1 788  4 

0  OOOO  4 

0  OOOO  4 

2  6300  4 

7  1 356  4 
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Table  Cl  (cont’d).  Environmental  data  summaries  for  all  stand  types 

The  variables  and  their  units  are  described  in  Table  6. 


STAND  TYPE  M2 

NUMBER  Ol*  PLOIS  6 

PLOT  NUMBERS  04OA  04OB  1304  1 3Q6  1501  1503  1511  1516 


SAND 

32  2000 

29  634 1 

7 

SLOPE 

0  0000 

0  OOOO 

6 

SILT 

49  8000 

27  2904 

7 

THAW 77 

3  T  I  250 

6  5 778 

6 

CLAY 

18  01)00 

0  674  1 

7 

H2O0PTH 

0  3  750 

1  0607 

8 

HYCMU1S 

f»  0500 

2  6326 

8 

SOILCOV 

7 . 7500 

9  9904 

8 

ORGMA 1 

38  1500 

20  4306 

8 

ROCKCOV 

0  0000 

0.0000 

8 

H20ABSN 

228  03/5 

99  9905 

6 

H20C0V 

1 . 5000 

2.5071 

8 

FLDCAP 

78  5125 

34  1701 

8 

MARL 

29.5000 

19.4789 

8 

W1L1PT 

65  1 675 

32  1475 

8 

BEAR 

0 . 0000 

0 . OOOO 

8 

A  VH2G 

13  3250 

5  4300 

8 

FOX 

0. 0000 

0  OOOO 

8 

BDENS77 

0  3300 

0  1195 

8 

CARFECE 

0 . 0000 

0 . OOOO 

8 

SNOIS77 

231  3750 

147  3382 

a 

CARGRAZ 

0. 1625 

0  1 506 

8 

PH 

7  0075 

0  6148 

8 

SORRL 

0.0000 

0 . OOOO 

8 

NH4 

15  0500 

9  5226 

8 

BRWNL  EM 

0. 0125 

0  0354 

8 

NOS 

12  8875 

3. 1 975 

8 

COLLEM 

0.0250 

0  0707 

8 

Cu3 

1  1  0500 

10  0798 

8 

PT  ARM  1 G 

0.0125 

0.0354 

8 

P 

9  6250 

4  8G79 

8 

GOOSE 

0 . OOOO 

0  OOOO 

8 

K 

395  0/50 

122  44 12 

a 

Ml  SB  IRQ 

0.0125 

0. 0354 

8 

CA 

0226  0250 

1573  0095 

8 

BRYOCOV 

63.5000 

39  4136 

8 

MG 

391  0250 

403 . 8797 

8 

FL 1 CCOV 

0.0000 

0  OOOO 

8 

MOISCEG 

3  6750 

0  3536 

8 

CL 1 CCCV 

0. OOOO 

0  OOOO 

8 

snowre  u 

3  OOOO 

0. 0000 

6 

ERECDEO 

2 1 . 5000 

13. 9489 

a 

CRYOREG 

1 . 0000 

0  0000 

8 

PROSDED 

19. 5000 

14 . 8324 

8 

HUMMOCK 

1 . 3750 

0.5175 

8 

STAND  TYPE  M3 

NUMBER  OF  PLOTS  2 

PLOT  NUMBERS  1203  1205 


VARIABLE 

AVERAGE 

:  VALUE 

STAND  DEVIATION 

N 

VARIABLE 

AVERAGE  VALUE 

STAND  DEVIATION 

N 

SAND 

32 

8000 

0  OOOO 

1 

SLOPE 

0  OOOO 

0  OOOO 

2 

SIL  f 

53 

7000 

0.0000 

1 

THAW 7 7 

25.0000 

8  4853 

2 

CLAY 

13 

5000 

o. oooo 

1 

H2O0PTH 

0. OOOO 

0.0000 

2 

HYGMOIS 

1  . 

7000 

0.2026 

2 

SOILCOV 

0 . oooo 

0  oooo 

2 

OKUllAl 

14 

OOOO 

5  7903 

2 

ROCKCOV 

0.0000 

0  oooo 

2 

H2UAUSH 

141 

3000 

43  9820 

2 

H20C0V 

0  OOOO 

0  oooo 

2 

HUC'P 

37 

1  OUCJ 

22  7688 

2 

MARL 

5.0000 

0  oooo 

2 

WIL  il  l 

27. 

3500 

14  4957 

2 

BEAR 

0.0000 

0  oooo 

2 

AVI  120 

9 

7500 

8  2731 

2 

FOX 

0  OOOO 

0  oooo 

2 

U0I.HS7  / 

0 

7250 

0.2333 

2 

CARFECE 

o  oooo 

o  oooo 

2 

SMO 1 S / 7 

71 

OOOO 

28  2843 

2 

CARGRAZ 

0 .  oooo 

o  oooo 

2 

PH 

7 

5000 

0  1414 

2 

SORRL 

o  oooo 

0  oooo 

2 

NII4 

21 

3500 

2  4749 

2 

BRWNLEM 

0.0000 

0  oooo 

2 

no:* 

6 

6000 

0  9899 

2 

COLLEM 

0  oooo 

0  oooo 

2 

003 

23 

OOOO 

1  4  142 

2 

PTARMIG 

0.0000 

0 . oooo 

2 

p 

0 

5000 

2  1213 

2 

GOOSE 

0.4000 

0  5657 

2 

E 

43 

OOOO 

2  8284 

2 

MISB1RD 

o.oooo 

o  oooo 

2 

CA 

1  7)6 

OOOO 

161  2203 

2 

BRYOCOV 

97  5000 

3  5355 

2 

fro 

90 

OOOO 

39  5900 

2 

FL 1 CCOV 

0 .  oooo 

0  oooo 

2 

Mol  SPED 

4 

(4)00 

o  oooo 

2 

CL  1 CCOV 

0.0000 

0  oooo 

2 

SNUWKUi 

3 

oooo 

0  oooo 

2 

ERECDED 

27  5000 

17  6777 

2 

ClVuKHi 

1 

OOUO 

0  OOOO 

2 

PROSDED 

15  OOOO 

14  1421 

2 

HUfll  iO»* 

1 

6u(HI 

O  7071 

2 

STAND 

TYPE 

M-1 

NUMBER 

OF  PLOTS 

4 

PLOT  NUMBERS 

050A 

0506  1413 

1517 

SAND 

6 

CUOO 

0. OOOO 

2 

SLOPE 

0  OOOO 

0 

OOOO 

4 

Mil 

73 

3UU0 

3  5355 

2 

THAW 7 7 

32.5000 

3 

oooo 

4 

Cl  AY 

20 

500(1 

3  5355 

2 

H20DPTH 

2  2500 

2 

8723 

4 

Hi  tillUl .. 

6 

1  600 

2  3  700 

4 

SOILCOV 

29.5000 

28 

9540 

4 

ORcMA f 

iO 

‘.J250 

17  2283 

4 

ROCK  CUV 

0. OOOO 

0 

OOOO 

4 

II2DAI  .Ml 

249 

6/50 

08  5028 

4 

M2DCOV 

27. OOOO 

24 

5C28 

4 

H  Ot.i  l* 

67 

34  4613 

4 

MARI 

45.5000 

34 

7803 

4 

w  i  ■  1 1  r 

76 

52i>U 

33  9908 

4 

BEAR 

0. OOOO 

0. 

OOOO 

4 

n'lL'u 

6 

«;*5u 

4  9U1D 

4 

FOX 

0  OOOO 

0 

OOOO 

4 

BDFM:  /  / 

0 

2  10O 

0  1  802 

4 

CARFECE 

0. OUOO 

0 

OOOO 

4 

Si  ID  1  3  /  / 

3-ly 

2500 

162  7193 

4 

CARGRAZ 

0  OOOO 

0 

OOOO 

4 

Pll 

6 

94  /6 

0  8448 

4 

SOKRL 

0  OOOO 

0 

OOOO 

4 

NIM 

21 

1  33.) 

12  5835 

3 

BRWNLEM 

0  OOOO 

0 

OOOO 

4 

Mijj 

lit 

4333 

3  901  7 

3 

COLLEM 

0  OOOO 

0 

OOOO 

4 

CO  3 

1  2 

62SU 

10  8954 

4 

PTARMIG 

0  oooo 

0 

OOOO 

4 

P 

9 

oooo 

5  OOOO 

3 

GOOSE 

0  0250 

0 

0500 

4 

t- 

28/ 

#333 

1 79  7229 

3 

Ml  SB  1  HD 

0  OOOO 

0 

OOOO 

4 

CA 

5229 

3333 

427  2392 

3 

BRYOCOV 

26  2500 

26 

0560 

4 

r»r; 

258 

666/ 

1 /O  2948 

3 

FL 1 CCOV 

0  OOOt) 

0 

OOOO 

4 

Mot  M<l  o 

1 

60(10 

0  5774 

4 

CL  1 CCOV 

0  OOOO 

0 

OOOO 

4 

Mb  lURl.i. 

i 

tiClfKI 

o  oooo 

4 

ERECDED 

2 1  OOOO 

1 1 

1654 

4 

<  f  .  nil  G 

1 

in  if  in 

0  OOOO 

4 

PROSDED 

9  2500 

5 

7373 

4 

ill  If  ll  li  ■>  1 

1 

uni  Id 

0  OOOO 

4 
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Table  Cl  (eont’d). 

STAND 

type 

MS 

NDMHt  t< 

OF  PLOTS 

2 

n.uT  iionor  K4 

1  101 

1508 

VAKI  ADl  E 

AVFlvAGE  value 

STAND.  DEVIATION 

N 

VARIABLE 

AVERAGE  VALUE 

STAND  DEV l ATI 

SAND 

52 

2000 

0  oooo 

1 

SLOPE 

0  0000 

0  OOOO 

SILT 

32 

6000 

0.0000 

1 

THAW77 

48.5000 

1 0  6066 

CL  Ay 

15 

2000 

0  0000 

1 

H20DPTH 

0  OOOO 

0  OOOO 

HVGMOI  S 

0 

9000 

0.7071 

2 

SOI LCOV 

1 1 . 5000 

3  5355 

OROMAT 

5 

7500 

4  6790 

2 

ROCKCOV 

0  OOOO 

0  OOOO 

H20ACSN 

64 

1000 

38.6080 

2 

H20C0V 

0  oooo 

0  OOOO 

FLDf'.AP 

14 

6500 

12  6572 

2 

MARL 

0. OOOO 

0  OOOO 

wil  >ri 

1  1 

2000 

1  0  7480 

2 

BEAR 

0  OOOO 

0  OOOO 

AVI  120 

3 

6500 

1 . 9092 

2 

FOX 

0  oooo 

0  OOOO 

briK  Ns'// 

U 

b800 

0  1838 

2 

CARFECE 

0  OOOO 

0  OOOO 

L  l  lO  |  ;.  /  / 

IS  4 

5000 

23. 3345 

2 

CARGRAZ 

0  3000 

0. 4243 

rn 

7 

720  0 

0. 1556 

2 

SQRRL 

0. oooo 

0. OOOO 

hh-i 

10 

6000 

5.9397 

2 

BRWNLEM 

0.0000 

0  OOOO 

MU'J 

'J 

U'.iOU 

2 . 1 920 

2 

COLLEM 

0  oooo 

0  oooo 

C.U3 

\.\ 

3000 

0  5657 

2 

ptarmig 

0  oooo 

0 . oooo 

p 

1  1  . 

5000 

3  5355 

2 

GOOSE 

0  oooo 

0  oooo 

y. 

O.IC 

0000 

22  6274 

2 

Ml SBI RD 

0 . 0500 

0  0707 

CA 

3226 

5000 

771 .4535 

2 

BRYOCOV 

25 . 5000 

2. 1213 

MG 

54 

5000 

14  6492 

2 

FL 1 CCOV 

0  oooo 

0 . OOOO 

MOl SRCG 

2 

5000 

0  7071 

2 

CL  1 CCOV 

0 . oooo 

0  OOOO 

SNOWREG 

5. 

OOOO 

0.0000 

2 

ERECDED 

1 4 . 5000 

2  1213 

r.RYOfvEG 

1 

0000 

0  oooo 

2 

PROSDED 

26 . 0000 

29  6985 

H0(  If  KiCK 

1 

OOOO 

0  oooo 

2 

STANO  TYPE 
NUlUtK  oF  PLOTS 
no  I  NUMBER* 


STAND  1 TPE 
NUMBER  OF  PLOTS 
PLOT  NUMBERS 


VARIABLE 

AVERAGE  VALUE 

STAND.  DEVIATION 

N 

variable 

AVERAGE  VALUE 

STAND.  DEVI  AT 

SAND 

2  b 

3000 

0  OOOO 

1 

SLOPE 

0.0000 

0.0000 

* 

oil  1 

23 

5000 

0. OOOO 

1 

THAW77 

22.0000 

0.0000 

Cl  AY 

48 

2HUU 

0.0000 

1 

H200PTH 

0 . OOOO 

0 . oooo 

■ 

Hvi.no  i  s 

V 

MOUO 

0  oooo 

1 

SO  1 LCOV 

1 . OOOO 

0  oooo 

P 

i 

43 

10U0 

o  oooo 

1 

ROCKCOV 

0 . OOOO 

0 . oooo 

M20APSN 

204 

ouno 

0.0000 

1 

H20C0V 

0 . OOOO 

0 . oooo 

■», 

H.U6AP 

93 

6UU0 

0  oooo 

1 

MARL 

0 . OOOO 

0  oooo 

W  l  L  1  f '  I 

57 

sono 

0  oooo 

1 

BEAR 

0 . OOOO 

0  oooo 

AVH20 

36 

1  ooo 

0  oooo 

1 

FOX 

0 . oooo 

0  oooo 

■  • 

BDEN57  7 

0 

3500 

0  oooo 

1 

CARFECE 

o  oooo 

0  oooo 

kmm 

SMO 1 S  7  7 

202 

ouoo 

0  oooo 

1 

CARGRAZ 

0 . oooo 

0 . oooo 

PH 

5 

8500 

0  oooo 

1 

SQRRL 

0  oooo 

0  oooo 

« 

NIM 

1  5 

uooo 

o  oooo 

1 

BRWNLEM 

0. lOOO 

0  oooo 

MO  i 

9 

7000 

0  oooo 

1 

COLLEM 

0 . oooo 

0  oooo 

k  ’ 

1.03 

0 

OOOO 

0  oooo 

1 

PTARMIG 

0. 0000 

0  oooo 

— 

P 

1 

noon 

o  oooo 

1 

GOOSE 

0.0000 

0  oooo 

D 

t 

jl/ti 

UDoO 

0  oooo 

1 

Ml SBI RO 

0  oooo 

0  oooo 

CA 

6ft  1  b 

IIUOO 

0  OOOO 

1 

BRYOCOV 

20.0000 

0  oooo 

*.  * 

no 

Ml  5 

OiK,0 

o  oooo 

1 

FL 1 CCOV 

0 . oooo 

0  oooo 

f  • 

Mul  ‘il  l  G 

4 

IIOO0 

0  0000 

1 

CL  1 CCOV 

0  oooo 

0  oooo 

' 

SMOWKC  o 

3 

oooo 

0  oooo 

1 

ERECDED 

40. 0000 

0  oooo 

*• 

LPYMPf  G 

1 

noon 

0  OOOO 

1 

PROSDED 

50  OOOO 

0  oooo 

III  IMMOl.b 

1 

oooo 

0  OOOO 

1 

t 

SAHO 

44 . 4000 

0 . OOOO 

1  SLOPE 

0  OOOO 

0.0000 

1 

j 

S 1  LI 

4 1 . 6000 

0  OOOO 

1  THAW 7 7 

63  OOOO 

0- oooo 

1 

CLAY 

14  OOOO 

0 . OOOO 

l  H20DPTH 

0.0000 

0 . oooo 

1 

HYGMulS 

1  5000 

0  OOOO 

1  soucov 

2 . OOOO 

0.0000 

1 

ORoriA  T 

7  IOOO 

0  oooo 

1  ROCKCOV 

0.0000 

0 ■ oooo 

1 

H20ABSN 

66  OOOO 

0  oooo 

1  H20C0V 

0.0000 

0 ■ oooo 

1 

v' 

HL  DCmP 

20  IIUOO 

o  oooo 

1  MARL 

0.0000 

0 . oooo 

1 

, 

wii  ri'T 

12  2000 

0.0000 

1  BEAR 

0 .  oooo 

0 . oooo 

0 

AVI  120 

8  7000 

0.0000 

1  FOX 

0 .  oooo 

0 .  oooo 

0 

' 

r.Ptiis/7 

0  9100 

0.0000 

1  CARFECE 

0  .  oooo 

0  oooo 

0 

L 

SMO 1 S 7  7 

49  OOOO 

0  oooo 

1  CARGRAZ 

o  oooo 

0 . oooo 

0 

PM 

7. 7000 

0  oooo 

1  SQRRL 

o  oooo 

0.0000 

0 

tttU 

1 7 . LOOO 

0.0000 

1  BRWNLEM 

0.0000 

0  oooo 

0 

NO  3 

4  5UO0 

0.0000 

1  COLLEM 

0.0000 

0 . oooo 

0 

603 

4  6000 

0  oooo 

1  ptarmig 

0.0000 

0.0000 

0 

P 

0  1  000 

0.0000 

1  GOOSE 

0.0000 

0.0000 

0 

K 

36 . OOOO 

0  oooo 

1  Ml  SB  IRQ 

o. oooo 

o . oooo 

0 

CA 

1377  OOOO 

0  oooo 

1  BRYOCOV 

1 . oooo 

0.0000 

1 

MG 

123  OOOO 

0 . oooo 

1  FLICCOV 

0.0000 

0.0000 

1 

Mo  1  SR EG 

2  OOOO 

0 . oooo 

1  CL  1 CCOV 

0.0000 

0 . oooo 

1 

SNOWRtG 

3 .  OUOO 

0  oooo 

1  ERECDED 

20.0000 

0 . oooo 

1 

CFYOMIG 

1  OOOO 

0 . oooo 

1  PROSDED 

5 .  OOOO 

0 . oooo 

1 

■ 

IIIJITMUCK 

1  ouoo 

0  oooo 

1 
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Table  Cl  (cont’d).  Environmental  data  summaries  for  all  stand  types, 
The  variables  and  their  units  are  described  in  Table  6. 


STAND  TYPt  M9 

NUMBER  OF  PLOTS  2 

PLOT  NUMBERS  1 302 

SANO  594500 

1316 

22  9810 

2 

SLOPE 

0  OOOO 

0  OOOO 

SILT 

28.  COt  10 

21  3546 

2 

THAW77 

43  OOOO 

1 1 .3137 

CLAY 

1  t  .  9500 

1 .6263 

2 

H2O0PTH 

0 . OOOO 

0 . OOOO 

HYGMOIS 

2  0500 

1  7678 

2 

SOILCOV 

7 . 5000 

3.5355 

OFOMA  l 

23  0500 

23  1224 

2 

ROCKCOV 

0 . oooo 

0 . OOOO 

M20ADSN 

69  7000 

0. 0000 

1 

H20C0V 

2 . 5000 

3 . 5355 

FLDCAP 

1  7  9000 

0  0000 

1 

MARL 

0  OOOO 

0.0000 

WILTP1 

12  6000 

0.0000 

1 

BEAR 

0 .  OOOO 

0 . OOOO 

AVH20 

5  3000 

0  OOOO 

1 

FOX 

0 .  OOOO 

0  OOOO 

BDFNS77 

0. 7000 

0.4101 

2 

CARFECE 

0 . 0500 

0 . 0707 

SMOIS77 

100  0000 

73  5391 

2 

CARGRA2 

0  OOOO 

0 . OOOO 

PH 

7  0500 

0.6364 

2 

SORRL 

0  OOOO 

0 . OOOO 

NH4 

18  3000 

0.0000 

1 

BRWNLEM 

0  oooo 

0 . OOOO 

NOS 

5 . 0000 

0  OOOO 

1 

COLL EM 

0  oooo 

0 . OOOO 

Cuj 

12  3000 

17  4655 

2 

PTARMIG 

0 . 0500 

0.0707 

P 

0  IOOO 

0  OOOO 

1 

GOOSE 

0 . 5000 

0.5657 

K 

02 . OOUO 

0  OOOO 

1 

M 1  SB  1 RO 

0  oooo 

0  OOOO 

CA 

1399  O'JOO 

0  OOOO 

1 

BRYOCOV 

0 . 5000 

0.7071 

MO 

2itC>  oooo 

0. OOOO 

1 

FL 1 CCOV 

0  oooo 

0 . OOOO 

not  sklo 

4 . 5000 

0  7071 

2 

CLI CCOV 

0 . oooo 

0 . OOOO 

SNOURFG 

4  OUOO 

1 .4142 

2 

ERECOEO 

30  0000 

28  2843 

CKYOlHiG 

1 . 0000 

0  OOOO 

2 

PROSDED 

7  5000 

3  5355 

HUMMOCK 

l . oooo 

0  OOOO 

2 

STAND  TYPF  M10 

NUMBER  OF  PLOTS  1 

PLOT  NUMBERS  1310 

VARIABLE  AVERAGE  VALUE 

STANO  DEVIATION 

N 

VARIABLE 

AVERAGE  VALUE 

STAND  DEVI  AT 

SANO 

94  2000 

0.0000 

1 

SLOPE 

0 . OOOO 

0  oooo 

SILT 

3  6000 

0  oooo 

1 

THAW77 

21 . OOOO 

0 . oooo 

CLAY 

2  2000 

o . oooo 

1 

H20DPTH 

0 .  OOOO 

0 . oooo 

HYGMOIS 

6 . 6000 

0  oooo 

1 

SOILCOV 

1 0 . OOOO 

0 . oooo 

0RCHA1 

62 . 3000 

0  oooo 

1 

ROCKCOV 

0 . OOOO 

0 . oooo 

H20ABSN 

309  5000 

0.0000 

1 

H20COV 

1  .  OOOO 

o  oooo 

FI  OCAP 

111. 9000 

0  oooo 

1 

MARL 

0  OOOO 

0 . oooo 

WiLTPT 

80- 3000 

0. oooo 

1 

BEAR 

0 . OOOO 

0 . oooo 

AVH20 

23-6000 

0  oooo 

1 

FOX 

0 .  OOOO 

0 . oooo 

BDENS/7 

0.2400 

0  oooo 

1 

CARFECE 

0 . oooo 

0 . oooo 

SMOIS77 

290.0000 

0.0000 

1 

CARGRAZ 

0 . oooo 

0 .  oooo 

PH 

5 • 2000 

0  oooo 

1 

SORRL 

0 . opoo 

0 . oooo 

NH4 

0 . oooo 

0.0000 

0 

BRWNLEM 

0 . oooo 

0 . oooo 

NO  3 

0 .  oooo 

0.0000 

0 

COLL EM 

0  oooo 

0 . oooo 

C03 

0.0000 

0.0000 

1 

PTARMIG 

0  oooo 

0 .  oooo 

P 

0  oooo 

0.0000 

0 

GOOSE 

0 . oooo 

0 .  oooo 

K 

o  oooo 

0 . oooo 

0 

M l SB  1 RO 

0 .  oooo 

0 .  oooo 

CA 

o . oooo 

0.0000 

0 

BRYOCOV 

5  0000 

0 . oooo 

MG 

o  oooo 

0.0000 

0 

FL 1 CCOV 

0 . oooo 

0 . oooo 

MOISREG 

4  -  0000 

o  oooo 

1 

CL  1 CCOV 

1 . oooo 

0  oooo 

SNOWRLG 

3  OOOO 

0.0000 

1 

ERECDED 

1 0 . oooo 

o  oooo 

CRYOREG 

1 . OOOO 

0.0000 

1 

PROSDEO 

40  0000 

0 . oooo 

HUMMOCK 

2  OOOO 

0  oooo 

1 

STAND  TYPE 

Ml  1 

NUMBER  OF  PLOTS  1 

PLOT  NUMBERS 

1209 

SAND 

79  7000 

0  OOOO 

1 

SLOPE 

0  OOOO 

0  oooo 

SILT 

1 4 . OOOO 

0  OOOO 

1 

THAW77 

46  OOOO 

0  OOOO 

CLAY 

6.3000 

0  OOOO 

1 

H20DPTH 

0  OOOO 

0  oooo 

HYGMOIS 

0  3000 

0  oooo 

1 

SOILCOV 

60  OOOO 

0 .  OOOO 

ORGMAT 

3 . OOOO 

0.0000 

1 

ROCKCOV 

0  OOOO 

0  OOOO 

H20ABSN 

0  OOOO 

0.0000 

0 

H20C0V 

0  OOOO 

0  OOOO 

FLDCAP 

0  OOUO 

0  oooo 

0 

MARL 

0  OOOO 

0  oooo 

WILTPT 

OOOOO 

0  oooo 

0 

BEAR 

0  OOOO 

0  OOOO 

AVH21J 

0  OOUO 

0.0000 

0 

FOX 

0  OOOO 

0  OOOO 

BOLUS 7 7 

0  U9O0 

0  oooo 

1 

CARFECE 

0 . OOOO 

0  oooo 

SMOIS77 

33 . OOOO 

0  oooo 

1 

CARGRAZ 

0  OOOO 

0  oooo 

PH 

a  1000 

0.0000 

1 

SORRL 

0  2000 

0  oooo 

NH4 

o  oooo 

0.0000 

0 

BRWNLEM 

0  oooo 

0  oooo 

N03 

o  oooo 

0  oooo 

0 

COLLEM 

0 . oooo 

0  oooo 

CO  3 

26 . 4000 

0  oooo 

1 

PTARMIG 

0 . oooo 

0  oooo 

P 

o .  oooo 

0  oooo 

0 

GOOSE 

0  4000 

0  oooo 

K 

0  oooo 

o  oooo 

0 

MISBI RO 

0  oooo 

0  oooo 

CA 

o  oooo 

0 . oooo 

0 

BRYOCOV 

0  oooo 

0  oooo 

MG 

0  oooo 

0  oooo 

0 

FL 1 CCOV 

0 . oooo 

0  oooo 

f  IO 1  SRE  G 

3  OOOO 

0  oooo 

1 

Cl.  1  CCOV 

0  oooo 

0  oooo 

SNfiWKt  6 

3  OOUO 

0  oooo 

1 

ERECDED 

25  OOOO 

0  oooo 

CR  i'uPF  J 

1  OOOO 

o  oooo 

1 

PROSDED 

IS  oooo 

0  oooo 

HUMIIOM' 

1  ooOtl 

0  oooo 

1 

i 
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Table  Cl  (cont’d). 


STAND  TYPE 
NUMBER  OF  PLOTS 
Pior  NUMBERS 


STAND  TYPE 
NUMBER  01-  PLOTS 
PI  .Ul  NUMBERS 


VARIABLE 

AVERAGE  VALUE 

STAND.  DEVIATION 

N 

VARIABLE 

AVERAGE  VALUE 

STAND  DEVIATION 

N 

SAND 

0 .  OOOO 

0.0000 

0 

SLOPE 

0 . OOOO 

0  OOOO 

3 

SILT 

O. 0000 

0.0000 

0 

THAW 7 7 

32.3333 

1 . 1547 

3 

CLAY 

0 . OOOO 

0. OOOO 

0 

H20DPTM 

6.6667 

6 . 6563 

3 

HY6M0IS 

7 . OOOO 

3. 2604 

3 

SO 1 LCOV 

13.3333 

23.0940 

3 

ORGMAT 

46.2000 

19.2486 

3 

ROCKCOV 

0 . OOOO 

0 . OOOO 

3 

H20ABSN 

273. 3067 

93.731 1 

3 

H20C0V 

62.3333 

34  2685 

3 

FLDCAP 

98.9667 

27.7594 

3 

MARL 

13  3333 

23.0940 

3 

WILTP1 

63.9667 

23. 1141 

3 

BEAR 

0 . OOOO 

0 . OOOO 

3 

AVH20 

35.0000 

9  2968 

3 

FOX 

0 . OOOC 

0 . OOOO 

3 

DDENS77 

0. 2033 

0.  1286 

3 

CARFECE 

0 . OOOO 

0 . OOOO 

3 

S.MOI  >7  7 

413.6667 

219.0304 

3 

CARGRAZ 

0  OOOO 

0 . OOOO 

3 

PH 

6.5367 

0. 9341 

3 

SQRRL 

0 . OOOO 

0 . OOOO 

3 

NH4 

1 2 . 3000 

0. 7071 

2 

BRWNLEM 

0  OOOO 

0  OOOO 

3 

NO  3 

9  OOOO 

2. 1213 

2 

COLLEM 

0 . OOOO 

0 . OOOO 

3 

003 

10. 3333 

16  2531 

3 

PTARMI6 

0.0333 

0.0577 

3 

P 

5 . OOOO 

6  9262 

3 

GOOSE 

0 . OOOO 

0  OOOO 

3 

K 

232.3333 

66. 7857 

3 

Ml  SB  IRQ 

0 . 3000 

0 . 3000 

3 

CA 

6791  6667 

1064  0058 

3 

BRYOCOV 

0 .  OOOO 

0 . OOOO 

3 

MG 

368  6667 

376.0855 

3 

FL 1 CCOV 

0.0000 

0.0000 

3 

M OISHEQ 

5 . OOOO 

0. OOOO 

3 

CL 1 CCOV 

0. OOOO 

0 . OOOO 

3 

SNOWREG 

3 .  OOOO 

0.0000 

3 

ERECDED 

8  3333 

5 . 7735 

3 

CRYOREG 

1  .  OOOO 

0  OOOO 

3 

PROSDED 

43.6667 

4 1 . 8609 

3 

HUMMOCK 

1 . OOOO 

0  OOOO 

3 

SAND 

20 

1333 

13  4834 

3 

SLOPE 

0  OOOO 

0 . OOOO 

3 

SILT 

40 

5GG7 

10.0719 

3 

TMAW77 

33.0000 

8  1 854 

3 

CLAY 

39 

3000 

19.7274 

3 

H20DPTH 

31  6667 

27.0617 

3 

HYGMO 1 S 

5. 

1333 

3. 1723 

3 

SOI LCOV 

46 . OOOO 

1 8  5203 

3 

ORGMAT 

35 

9667 

24  3599 

3 

ROCKCOV 

0 . OOOO 

0  OOOO 

3 

H20ABSN 

294 

1333 

289  5780 

3 

H20C0V 

69  OOOO 

53  6936 

3 

FLDCAP 

94 

6333 

68  1030 

3 

MARL 

31  .*6667 

50  5800 

3 

WILTPT 

76. 

IOOO 

70  7844 

3 

BEAR 

0  OOOO 

0  OOOO 

3 

AVH20 

18 

5333 

3  1723 

3 

FOX 

0 . OOOO 

0 . OOOO 

3 

DDE MS 7 7 

0 

3650 

0.3465 

2 

CARFECE 

0  OOOO 

0  OOOO 

3 

SNO 1 3  V 7 

304 

OOOO 

308  2986 

2 

CARGRAZ 

0  OOOO 

O  OOOO 

3 

EH 

7 

0900 

0.6938 

3 

SQRRL 

0  OOOO 

0  OOOO 

3 

Ml  14 

24 

5500 

5  1619 

2 

BRWNLEM 

0  OOOO 

0  OOOO 

3 

NO  3 

8 

6000 

1  6971 

2 

COLLEM 

0  OOOO 

0  OOOO 

3 

CO  J 

10 

4334 

14  8210 

3 

PTARM1G 

0  OOOO 

0  OOOO 

3 

P 

7 

f.ouo 

4  9497 

2 

GOOSE 

0  OOOO 

0  OOOO 

3 

K 

250 

5000 

297  6920 

2 

Ml SB1RD 

0  OOOO 

0  OOOO 

3 

CA 

4600 

5u00 

2749  9383 

2 

BRYOCOV 

0  3333 

0  5774 

3 

MC. 

231 

OOOO 

240  41G3 

2 

FL 1 CCOV 

0  OOOO 

0  OOOO 

3 

MOI SRLG 

a 

OOOO 

0  OOOO 

3 

CL  1 CCOV 

0  OOOO 

0  OOOO 

3 

oNOWHLG 

3 

OOOO 

0  OOOO 

3 

ERECDED 

15  3333 

9  6090 

3 

CRYORCO 

1 

OuuO 

0  OOOO 

3 

PROSDED 

42  3333 

26  5769 

3 

HUMMOCK 

1  . 

OOOO 

0  OOOO 

3 

STANO  TYPE  L3 

NUMBER  Or  PLOTS  1 

Pl.Ol  NUMBERS  1206 

VARIABLE  AVERAGE  VALUE 

STAND  DEVIATION 

N 

VAR l ABLE 

AVERAGE  VALUE 

STANO  DEVIATION 

N 

SANO 

0 

OOOO 

0  OOOO 

0 

SLOPE 

0  OOOO 

0  oooo 

1 

S  1  l  T 

0 

OOOO 

0  OOOO 

0 

THAW 77 

34  OOOO 

o  oooo 

1 

Cl.  At 

0 

OOOO 

0  OOOO 

0 

H20DPTH 

31  OOOO 

0  oooo 

1 

H.  t.MOl  *> 

1 

2000 

0  oooo 

1 

SO  1 LCOV 

0 . OOOO 

0 . oooo 

1 

oPt<Mf>  i 

9 

auoo 

0  oooo 

1 

ROCKCOV 

0  OOOO 

0 .  oooo 

1 

IC'OABSN 

92 

5000 

0  oooo 

t 

H20C0V 

90  OOOO 

0  oooo 

1 

f  l  Di.AP 

20 

1000 

0  OOOO 

1 

MARL 

60  OOOO 

0  oooo 

1 

WILTPT 

10 

5000 

0  oooo 

1 

BEAR 

0  OOOO 

0  oooo 

1 

AVH2U 

3 

6000 

0  oooo 

1 

FOX 

0  OOOO 

0  oooo 

1 

BOENS 77 

0 

2100 

0  oooo 

1 

CARFECE 

0  OOOO 

0  oooo 

1 

SMO 1 S  7  7 

2  4  7 

OOOO 

0  oooo 

1 

CARGRAZ 

0 . OOOO 

0  oooo 

1 

PH 

7 

souo 

0  oooo 

1 

SQRRL 

0 . OOOO 

0  oooo 

1 

NH4 

40 

1  000 

0  oooo 

1 

BRWNLEM 

0  OOOO 

0  oooo 

1 

IK.  i 

5 

i  ono 

0  oooo 

1 

COLLEM 

0  OOOO 

0 . oooo 

1 

1.03 

1  4 

3000 

0  oooo 

1 

PTARMIG 

0  OOOO 

0  oooo 

1 

P 

2 

OOOO 

0  oooo 

1 

GOOSE 

0  OOOO 

0  oooo 

; 

1 

...1 

nonO 

o  oooo 

1 

Ml SBIRD 

0  OOOO 

o  oooo 

1 

lA 

lilt 

iinno 

o  ooou 

1 

BRYOCOV 

1 00  OOOO 

0  oooo 

1 

MG 

56 

IMIUO 

o  oooo 

1 

FI  ICCOV 

0  oooo 

0  oooo 

1 

Mill  -.Cl  |j 

5 

OOOO 

0  oooo 

1 

CL  1 CCOV 

o  oooo 

0  oooo 

1 

5MOWKEG 

J 

001*0 

0  oooo 

1 

ERECDED 

0  oooo 

0  oooo 

1 

CP  I'URtG 

1 

oooo 

0  oooo 

1 

PROSDED 

0  oooo 

0  oooo 

1 

tiumoo 

1 

OOOO 

0  oooo 

1 

Table  C2.  Species  data  summaries  of  all  stand  types. 


SI  AND  TYFt 
NUMBER  OF  PLOTS 
HLOl  NUMBERS 


ARCTAGKOST I S  LATIFOLI A  S.L. 

ASTRaUAI  US  UMBELl  ATUS 
erAYA  PURPURASCLNS 
CARITX  M I SANDRA  Ml  SANDRA 
CARLX  I  vO  rtlltOA  I  A 

CAKI.X  icuh:sikis 
carlx  nriRpuiot'A 
CARLX  SP. 

CASS I  OPE  IETRAGONA  TE1RAGONA 
CHRYSANTHEMUM  I NTEGR I FOL I UM 
DRABA  AlPINA 

DRY AS  I N f EUR I FOL I  A  I NTEGR I FOL I  A 
fcQUISETUM  VAR1FGATUM 
ERIOPMORUM  AUGUST  I  FOLIUM  S.L. 

KOBRL'Sl  A  MYOSURO  l  DES 

LLOYUIA  SEROT1NA 

M I IIUAR  T  I  A  ARCTICA 

OXY1 KOflS  NIGRESCENS  BRYOPHlLA 

PAPAV/LR  HAcGUNI  I 

HmKR  <  A  IJt  III  I  CAUL  IS  NUDICAULIS 

PI  0|  I.UI  Alil  S  C  AP!  TATA 

It  III  cut  AH  I  S  I  ANA  I  A 

PUA  SP 

t  Ot  YGUNUM  V 1  V  l  P  ARUM 
SAL  IX  RETICULATA  RETICULATA 
SALIH  ROTUND I FOL i A  ROTUNOIFOLIA 
SAUSSUHE  A  ANGUS T I FOL I  A 

SAXIFRAGA  OPPOS I  1  I FOL I  A  OPPOS I T I FOL I  A 
STELl  ARIA  LAETA 
UNKNOWN  1)1  COT 

Bl  LPIIi  ROSToMA  TR|  CHOPHYLLUM  BREVIRETE 

PI  AG  IOI  til  L  A  ARC  1  I  CA 

UhFNoWU  LEAF.  MVtKUORTS 

DP  'i  Ilf  fill  C  I  Al  t AF 

fill  ■  ul-t  SP 

r  u  « INI  UPuN  ARC  T  I  CUM 
J 1 1 1 Y Mi >l)i  iN  ASPKKI FUL I  US 
01  Ml  CM  IUM  CAPILLACEUM 
UllR  I  CHUM  FLEX  I  CAME 
DRF  PAIIOCt  ADUS  UNCI  NAT  US 
LNCALYPIA  ALPINA 
ENCALYPTA  SP 
tlYPNUM  BAMBFRGERI 
NVPIRJM  CUPKE SSI  FORME 
MYPNUM  PKOCERR ( MOM 
Ollt  OPHORIIS  WAIII  ENUERO I  I 
HH Y  T 10  1 UM  RUGOSUM 
Tli'll  DIM  I  MUt  I  INWM 
lull.  MIIIYPNUM  N  I  Tk  .IS 
lui.  IUI  .*  MJPAI  Is 
UNKNOWN  MOSS 
ALEC TOR I  A  NIGRICANS 
CALOPLACA  SP. 

CETRARI A  CUCULLATA 
CETRARI A  ISLANDICA 
CETRARI A  NIVALIS 
CETRARI A  RICHARDSON I  I 
CETRARI A  TILES! I 
CLADONIA  POCILLUM 
CLADONIA  SP. 

CORN I CUL ARIA  OIVERGENS 
DACTYL  I NA  ARCTICA 
EVERNIA  PERFRAGI L I S 
FULGENS I  A  BRACTEATA 
HYP03YMNI A  SUBOBSCURA 
LECANORA  EPIBRYON 
LECIDEA  VERNAL  IS 
LOPADIUM  FECUNDUM 
OCHROLECHIA  FRIGIOA 
PELT  I  GERA  CANINA  S.L. 

PERTUSAR I A  CORIACEA 
PERTUSARIA  SP . 

PHYSCONIA  MUSCIGENA 
SOLORINA  SP. 

STEREOCAULON  ALP I NUM 
THAMNOL I  A  SUBU L I FORMI  S 
XANTHORI A  ELEGANS 
UNKNOWN  CRUSTOSE  LICHEN 
UNKNOWN  FRUT1COSE  LICHEN 


STAND  TYPE 
NUltDLR  Of  PLOTS 


1505 

1513 

1520 

PlUl  NUMUFRS  01 OA  1401  1412 

MEAN  PCT 

STAND 

MEAN  PCT 

STAND 

COVER 

DEV 

N 

TAXON 

COVER 

DEV 

N 

♦ 

♦ 

1 

ALOPECURUS  ALPINUS  ALPINUS 

♦ 

♦ 

1 

0.6 

0.6 

4 

ARTEMISIA  ARCTICA  ARCTICA 

0.9 

1 . 5 

1 

♦ 

♦ 

1 

CARDAMINE  01 G1 TATA 

0.  1 

0.0 

3 

♦ 

♦ 

1 

CAREX  Ml  SANDRA  Ml  SANDRA 

1  .4 

2.3 

2 

♦ 

♦ 

1 

CAREX  ROTUNDA TA 

0.2 

0.3 

2 

3.  1 

3.0 

4 

CAREX  RUPESTR I S 

0.2 

0.4 

1 

0.2 

0  5 

2 

CAREX  SP 

♦ 

♦ 

1 

♦ 

♦ 

1 

CASSIOPF  1  i- 1 KAGONA  TETRAGONA 

0.  1 

0.  1 

2 

0.3 

0.7 

1 

Cl  IK  Y  SANT  HE  MUM  1  NTEGR  1  FOL  1  UM 

0.  1 

0  2 

1 

0  1 

0,  1 

2 

DKA|:A  ALPINA 

0.  1 

0.  1 

2 

0  1 

0.  1 

4 

DRAMA  LAC  1  FA 

♦ 

♦ 

1 

47.9 

19  6 

6 

DRY  At.  1  N  TEuR  1  FOL  I  A  1  NTEGR  1  FOLIA 

SI  .2 

7.6 

3 

♦ 

* 

1 

EN  l  OPI  ID  RUM  ANGUST  1  FOL  1  UM  S.L 

0  1 

0.  1 

2 

♦ 

♦ 

1 

EUTKEMA  EDWAROSI 1 

« 

♦ 

1 

* 

♦ 

1 

FCSTUCA  BAFFINENSIS 

♦ 

♦ 

1 

0.  1 

0.  1 

3 

JUIICUS  Bt GLUM IS 

* 

♦ 

1 

0.2 

0.3 

4 

LESQUERELLA  ARCTICA 

♦ 

♦ 

1 

2  4 

3.9 

4 

LUZULA  ARCTICA 

♦ 

♦ 

1 

0.  1 

0.  1 

4 

LUZULA  CONFUSA 

♦ 

♦ 

1 

0.2 

0.4 

2 

Ml NUART 1  A  ARCTICA 

0.6 

1  .  1 

1 

0  1 

0.  1 

3 

0XYTROPI5  NIGRESCENS  BRYOPHlLA 

♦ 

♦ 

1 

0  1 

0  1 

4 

PAPAVER  LAPPONICUM  OCCI DENTALE 

0.  1 

0.2 

1 

♦ 

♦ 

2 

PAPAVFR  MACOUNI l 

0.5 

0  5 

3 

0  1 

0.  1 

3 

PLD 1  (till  WUii  CAPI  TATA 

0.8 

0.7 

2 

0.4 

0.9 

2 

PEUI  CLJI  AIM  S  I.ANATA 

0.  1 

0.  1 

2 

0.  1 

0.  1 

4 

IDA  /KCV1CA 

0.3 

0.5 

1 

0.2 

0  5 

1 

IDA  SP. 

0.  1 

0  2 

1 

3  1 

3.3 

6 

POLYGONUM  VIVIPARUM 

0.3 

0.  3 

3 

♦ 

♦ 

1 

SAL  IX  ARCTICA 

0.  1 

0.  1 

2 

♦ 

♦ 

1 

SALIX  OVAL  1 FOL I A  OVAL  I  FOLIA 

0.  1 

0.2 

1 

♦ 

♦ 

t 

SAL  IX  RL1 1 CULA ! A  RETICULATA 

3.8 

3.0 

3 

♦ 

♦ 

2 

SALIX  ROTUNOIFOLIA  ROTUND  1 FOL I A 

2.8 

2.5 

3 

♦ 

♦ 

2 

SAUSSUREA  ANGUST 1  FOLIA 

1  9 

1 . 8 

2 

♦ 

♦ 

1 

SAXIFRAGA  OPPOS 111  FOLIA  OPPOS 1 T 1 FOL 1  A 

4  9 

6.5 

2 

0.  1 

0.  1 

4 

SENECIO  ATPkVURPUKCUS  FRIGIUUS 

0.  1 

0.0 

3 

♦ 

♦ 

2 

S1IENF  ACAULIS 

0.4 

0  5 

2 

♦ 

♦ 

1 

SltLLrtRlA  LAE1 A 

0.3 

0.6 

1 

o.c 

0.8 

4 

UNKNOWN  DICU1 

♦ 

♦ 

1 

1 . 5 

1 .4 

6 

UNKNOWN  IEAFY  LIVERWORTS 

♦ 

♦ 

1 

0.4 

0.5 

5 

AIJI  Al  OMN  1  UM  rURG  1  OHM 

0.3 

0.6 

1 

♦ 

♦ 

2 

BNACIIY Till  C 1  ALLAL 

♦ 

♦ 

1 

♦ 

♦ 

1 

BRYIJN  SITNGIRICHUM 

♦ 

♦ 

1 

♦ 

♦ 

2 

BKYUM  SP. 

0.5 

0.5 

3 

O  3 

0.8 

1 

CAMPYLIUM  STELLATtIM 

♦ 

♦ 

1 

0.4 

0.5 

5 

CRATONEUROH  ARC Tl CUM 

♦ 

♦ 

1 

♦ 

♦ 

1 

DICRANUM  SP 

0  8 

1 .4 

1 

0.  1 

0.2 

4 

Dl STI CHI UM  CAPILLACCUM 

1 . 8 

0.9 

3 

0.9 

1 . 2 

6 

DISTJCMIUM  INCLINATUM 

♦ 

♦ 

1 

1 . 0 

1 .5 

3 

DITRICHUM  FLEXICAULk 

8.2 

12.8 

3 

♦ 

♦ 

2 

DREPANOCLADUS  LY COPOD  1 0 1 DES  BREVI FOLIOS 

0.  1 

0.2 

1 

0.  1 

0.0 

5 

DREPANOCLADUS  UNCINATUS 

1.6 

2.  7 

1 

0.  1 

0.  1 

4 

ENCALYPTA  ALP  *A 

1  .  1 

1 .6 

2 

0.  1 

0.  1 

4 

ENCALYPTA  SP. 

0.5 

0.5 

2 

0.4 

0.4 

6 

HYPNUM  SP. 

0.  1 

0.2 

1 

0.3 

0.2 

5 

LEPTOBRYUM  PYRI FORME 

♦ 

♦ 

1 

0.6 

0.6 

5 

ONCOPHORUS  WAHLENBEROI 1 

♦ 

♦ 

1 

0.  1 

0.2 

2 

PHILONOTIS  FONTANA  PUMILA 

♦ 

♦ 

1 

♦ 

♦ 

1 

POL  1 TR 1 CHASTRUM  ALP 1 NUM 

0.4 

0.6 

1 

♦ 

♦ 

1 

POHLIA  SP. 

♦ 

♦ 

1 

♦ 

♦ 

1 

RHYTIDIUM  RUGOSUM 

1 .4 

2.3 

2 

♦ 

♦ 

1 

TETRAPLODON  MNIOIDES 

♦ 

♦ 

1 

0.  I 

0.  t 

5 

THU 1 D 1 UM  ABIETINUM 

0.  1 

0.  1 

2 

0.4 

0.7 

4 

T1MMIA  AUSTRIACA 

0.  1 

0.2 

1 

♦ 

♦ 

1 

TOMENTHYPNUM  NITENS 

1.5 

1 .7 

2 

0.2 

0.3 

4 

TORTELLA  ARCTICA 

0.8 

1  .4 

1 

6.  a 

4.3 

6 

TORTULA  RURAL IS 

♦ 

♦ 

1 

♦ 

♦ 

2 

UNKNOWN  MOSS 

0.5 

0.7 

2 

3.  1 

4  4 

5 

ALECTORI A  NIGRICANS 

0.2 

0.2 

2 

♦ 

♦ 

1 

CALOPLACA  SP. 

0.  1 

0.  1 

2 

♦ 

♦ 

2 

CETRARI A  CUCULLATA 

0.8 

0.6 

3 

0.6 

1 .2 

3 

CETRARI A  ISLANDICA 

1.4 

0.9 

3 

0.  1 

0  1 

2 

CETRARI A  NIVALIS 

0.6 

0.5 

3 

0.2 

0.4 

4 

CETRARI A  RICHARDSON II 

0.  1 

0.  1 

2 

0.  1 

0.  1 

2 

CLADONIA  POCILLUM 

0.  1 

0.0 

3 

0.  1 

0.  1 

3 

CORN 1 CULAR 1 A  DIVERGENS 

0.4 

0.6 

2 

2.  7 

1  .4 

6 

DACTYL 1NA  ARCTICA 

0.3 

0.2 

3 

♦ 

♦ 

2 

EVERNIA  PERFRAGI LIS 

0.  1 

0.  t 

2 

0.  9 

0.5 

6 

HYPOGYMNIA  SUBOBSCURA 

0.4 

0.5 

2 

♦ 

♦ 

2 

LECANORA  EPIBRYON 

3.9 

3.3 

3 

LECIDEA  VERNAL  IS 

0.  1 

0,  1 

2 

LOPADIUM  FECUNDUM 

2.4 

1 .3 

3 

OCHROLECHIA  FRIGIDA 

0.9 

1.6 

1 

OCHROLECHIA  FRIGIDA  TELEPHOROI DES 

0.3 

0.6 

1 

PELT  1  GERA  APHTHOSA 

0.  1 

0.  1 

2 

PELT  1  GERA  CANINA  S.L. 

0.  1 

0.  1 

2 

PELT l GERA  SPURIA  SORED 1  AT A 

0.  7 

1  2 

1 

PERTUSARIA  SP. 

♦ 

♦ 

1 

PHYSCONIA  MUSCIGENA 

0.  1 

0.2 

2 

SOLORINA  SP 

0  1 

0.  1 

1 

STEREOCAULON  ALP  1 NUM 

♦ 

♦ 

1 

THAMNOL 1  A  SUBULIFORMIS 

1 .6 

2.  1 

2 

UNKNOWN  CRUSTOSE  LICHEN 

4.5 

3.  3 

3 

UNKNOWN  FRUTICOSE  LICHEN 

0.  1 

0.  1 

1 

VjcOv 
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Table  C2  (coat’d).  Species  data  summaries  of  all  stand  types, 


STAND  TYPE  B3 

NUMBER  OF  PLOTS  3 

PLOT  NUMBERS  0801  1419  1506 

MEAN  PCT  STAND 

T  AXON  COVER  DEV  N 


STAND  TYPE  B5 

NUMBER  Ot  PIOTS  I 
PIUT  NUKttRS  1207 

MEAN  PCT  STAND 

TAXON  COVER  DEV 


Alfl.  I  AliRO'iT  IS  LAllEOLlA  S.L 
CAMUAilltlf  01  Gl  TATA 
C AREA  AUUATILIS  S.L. 

CARl  X  Ml  SANDRA  Ml  SANDRA 
CARL X  RO I  UNDATA 
CAREX  ROPES  IRIS 
CAREX  SP 

CHRYSAN IHEMUM  I NTEGR l FOL ! UM 
DRABA  LACTEA 

ORTAS  IN1EURIF0LIA  I NTEGR I FOL I  A 

EOUISLfUM  VAR  I  EGA  fUM 

EKIUPMORUM  ANOUST I  FOLIUM  S.L 

J UNCUS  B l GLUM  IS 

LIClil  A  ARCTICA 

MINUARIIm  ARCTICA 

PAf-AVl  »•  HA COUNI  1 

PLUICUIARIS  CAPITATA 

PE  U  l  CUt  Alt  t  0  LANATA 

PulYGONUM  VIVIPARUM 

SAL  IX  ARCTICA 

SALIH  RETICULATA  RETICULATA 

SAXIFRAOA  OPPOS I T I FOL I  A  OPPOS I T t FOL I  A 

SENECIO  A TROPURPUREUS  FRIG I  DUS 

SILENE  ACAULIS 

STEt  LARI  A  LAETA 

UNI  MOWN  01  COT 

BRACMY TMECI ACE4E 

DRYUM  WRIUHf  I  I 

BRYUM  ;»P 

DISfir.lllUH  l.APli  t  ACEUM 
D t  1  fi  I  Cl ItMT  EiexiUAULE 
ORl  LAITOU  ADDS  UNCIUATUS 
FNCALYPTA  AI.PINA 
LNCALYP1 A  SP. 

HYPNUM  BAMBERGER  I 
HYPIIUM  PROCERR IMUM 
POLYTRICHACEAE 
RMACOMl TR1UM  LANUGINOSUM 
RHYTIOIUM  RUGOSUM 
TOMENTIIYPNUM  N I  TENS 
UNKNOWN  MOSS 
ALtCTuR  I  A  It  I GR I  CANS 
CETRARIA  uUCIILLATA 
CE  TEAR  I  A  ISLAND  I  CA 
ClflUAM*  NIVALIS 
Cl  AIM iN  I A  POCILLUM 
DAl IYI IMA  ARCTICA 
UAC1YLINA  RAMULOLA 
LCCANORA  EPIBRYON 
LOPADIUM  FECUNDUM 


0  3 


I  O 
1  0 

18  0 
0.  1 
5  3 
0  I 

0  4 
0  1 
♦ 

0 

0  4 
♦ 

0.  1 

0  0 

0.3 
0  3 
0.  1 


0  I 
0  4 
4 . 0 
5.0 


0  4 
1 . 3 


O  3 
0.3 
3  3 

0  3 
0  4 
0  7 
0.3 
0.7 
O.  7 
0.3 
1 .0 
3.3 


0  6 


1 . 7 
1 . 0 


10.6 
0  0 
8.4 
0  I 

0  6 
O  1 

1 . 7 
0.6 

0.  1 

6  9 

0  6 
0  6 
0  I 


0.  I 
0  5 
6  9 
8.6 


0  6 
2  3 

0  6 
0.6 
3.5 

0.6 
0  5 
0.5 
0.6 
0.6 
O  € 
0  6 
I  .  0 
5.8 


2 


3 

3 

2 

2 

2 

2 

1 

2 

2 

1 

2 

2 

1 

2 


2 

3 

2 

2 

1 

1 

2 

I 

1 

1 

2 

1 
1 
3 
3 
1 

2 
2 
I 

3 

I 


SI  AND  TYPE  B4 

NUMDLR  OE  PLOTS  2 

PLOT  NUMBERS  1105  1521 


TAXON 

AI.OPECIJRUS  ALPINUS  ALPtNUS 
AKCTAGROST IS  l AT  I FOL I  A  S.L. 

AKIHRIA  MARI  TIMA  ARCTICA 
ARILMISIA  ARCTICA  ARCTICA 
AR  I  (  III  S  I  A  BOREALIS 
AIT  II  Ml  .*>  I  A  til  ONER  A  TA 
AS  f RAO A l US  ALPINUS 
BKAYA  PUItPURASCCNS 
CAREX  AUUATILIS  S  L 
DUPONT  I A  FISHER!  S.L. 

ELYMUS  ARENAR I  US  MOLLIS  V I LLOS I SS I MUS 

EP I  LOB  I  UM  LATIFOUUM 

EQUtGtrUM  ARVFNSE 

LESUUERELLA  ARCTICA 

PAp AVER  LAPPONICUM  OCC l OENTALE 

PARRYA  NODI  CAUL  I S  NUDICAULIS 

POA  SP 

POIEMONIUM  BOREAL  E 

POI  YUONUM  VIVIPARUM 

SAL  IX  OVAL  MOL  I  A  OVAL  l  FOL  I  A 

SAXIfRAGA  OPPOS 1 T I FOL I  A  OPPOS I T 1 FOL I  A 

Ti  . ST  TUM  SPICATUM  SP1CATUM 

WILHELMS  I  A  PHYSODES 

OCHROLECHIA  FRIGIOA  TELEPHOROl OES 

SOLORINA  SP 

THAMNOL I  A  SUBU L I FORMI  S 
UNKNOWN  CRUSTOSE  LICHEN 


MEAN  PCT  STAND 


COVER 

DEV 

0.  1 

0  1 

0.  1 

0.  1 

0.  1 

0  1 

0.  1 

0.  1 

1 .5 

0.  7 

0  6 

0.  6 

0.  1 

0.  1 

0  5 

0.7 

0.  1 

0.  1 

0.  1 

0.  1 

1  0 

1  4 

3  0 

2  8 

0  1 

0,  1 

0  5 

0.  7 

0.  1 

0  1 

0.  1 

0.  1 

0  1 

0  1 

0.  1 

0.  1 

0  1 

0  1 

0  1 

0  0 

0  6 

0  6 

0  1 

0  1 

0  1 

0  1 

0  3 

0  6 

0. 7 

1 . 2 

4  7 

1 . 5 

5  0 

8  6 

N 


2 

2 


2 


2 

2 


3 

2 


ALOPECURUS  ALPINUS  ALPINUS  0.1 
ANDROSACE  CIIAMAEJASME  LEHMANN  I  ANA  0  .1 
ARCTAGROST I S  LATIFOLIA  S.L.  01 
ARTLMI SI  A  BOREALIS  2  9 
CAREX  RUPESTRIS  0.1 
CAREX  SC I RPO IDEA  0.1 
CHRYSANTHEMUM  l NTEGR I FOL l UM  0.3 
DRYAS  IHfFGRIFOl  l A  I NTEGR I FOL l A  38.0 
KOblttSlA  MYOSUROIDES  1.7 
OXYlRUl’lS  NIGRESCENS  BRYOPHILA  0.1 
PARKY A  NUDICAULIS  NUDICAULIS  0.1 
PEDICULARIS  CAPITATA  03 
POLYGONUM  VIVIPARUM  1.5 
SAL  IX  ARCTICA  0.3 
SAL  IX  OVAL  I FOL I  A  OVAL  I FOL I  A  0.6 
SAL  IX  RETICULATA  RETICULATA  0.4 
SAXIFRAGA  OPPOS I T I FOL I  A  OPPOS I T l FOL I  A  0.4 
UNKNOWN  MOSS  0.4 
TONINIA  CUMULATA  1.3 


0.0 
0.0 
0.  0 
0.0 
0.0 
0  0 

0.0 
0.0 
0.0 
0  0 

0.0 
0  0 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 


STAND  TYPE  BG 

NUMBER  OF  PLOTS  1 
PLOT  NUMBERS  1507 


MEAN  PCT 

STAND 

TAXON 

COVER 

DEV 

ANPROoALE  (  HAMAFJASME  LEHMANN  1  ANA 

0. 1 

0.0 

AIILi  KJNC  f<  <  CUARDSON 1  1 

0.2 

0.0 

ASTRAGALUS  ALPINUS 

3.5 

0.0 

ASTRAGALUS  UMBELLATUS 

1 .4 

0.0 

CAREX  RUPESTRIS 

1 . 5 

0.0 

CAREX  SCI RPO IDEA 

4.6 

0.0 

CHRYSANTHEMUM  1 NTEGR 1 FOL 1 UM 

0.6 

0.0 

DRABA  A1PINA 

0.  1 

0.0 

DRYAS  1 NTEGR 1  FOLIA  I NTEGR I  FOLIA 

42  1 

0.0 

EQUISETUM  VAR I EGATUM 

0.2 

0.0 

GENT  1  AMELI  A  PROPINOUA  PROPINQUA 

0  2 

0  0 

KOBRESIA  MYOSUROIDES 

1 .0 

0  0 

LLOYDIA  SEROV f NA 

0.  1 

0.0 

MINUAHMA  ARCTICA 

0.  1 

0  0 

OXYTKulMS  BOREALIS 

1 . 3 

0  0 

OXY tHOfiS  N/GRESCENS  BRYOPHILA 

0  2 

0.  0 

PAP  AVER  MACOIJNI  I 

0.2 

0  0 

PARRYA  NUDICAULIS  NUDICAULIS 

0  2 

0  0 

PEDICULARIS  CAPITATA 

0  2 

0  0 

PEDICULARIS  LANATA 

0.2 

0  0 

POA  SP 

0.  1 

0  0 

POLYGONUM  VIVIPARUM 

0.6 

0  0 

SAL  IX  LANATA  RICHARDSON!! 

0.  1 

0  o 

SAL IK  RETICULATA  RETICULATA 

3  3 

0  0 

SAL  IX  ROTUND 1  FOLIA  ROTUND  1 FOL I  A 

5.4 

0  0 

SAUSSUREA  ANGUST 1 FOL 1  A 

0  1 

0.0 

SAXIFRAGA  OPPOS 1 T 1 FOL l A  OPPOS 1 T l FOL 1  A 

2  9 

0  0 

SENLCIU  RE SED 1 FOL 1  US 

0.  1 

0  0 

Sil  l  lit  ACAULIS 

0.3 

0.0 

lit  IK  MOWN  G 1  COT 

0  1 

0  0 

ANEUKA  PINGUIS 

0.  1 

0.0 

BRYUM  SP 

0.  1 

0  0 

CAMPYLJUM  STELl.ATUM 

0  2 

0  0 

OIOYMOUON  ASPER 1 FOL 1  US 

0.5 

0.0 

Dl ST  1  CHI UM  CAPILLACEUM 

6  9 

0.0 

OITRICHUM  FLEXICAULE 

16.0 

0.0 

DREPANOCLADUS  UNCINATUS 

5.  1 

0  0 

ENCALYPTA  SP . 

0.  1 

0  0 

HYPNUM  PROCERR IMUM 

0  1 

0.0 

ORTHOTMECIUM  CHRYSEUM 

0  2 

0.  0 

TUUIUIUM  ABIET1NUM 

0.  1 

0  0 

TOI ILMT HYPNUM  NITENS 

0  5 

0.0 

TORTILLA  ARCTICA 

1  0 

0.0 

unknown  Moss 

1 .5 

0  0 

CL  TRAM  A  Dl  l  1  SE  1 

0  1 

0  0 

lECAMtttA  FMBRi'ON 

0  1 

0  0 

LUf'AUIUM  FECUNDUM 

0.  1 

0.0 

PLRTUSAR 1  A  SP 

0.  1 

0  0 

THAMNOLIA  SUBU  L 1 F  OR  Ml  S 

0  1 

0  0 

UNKNOWN  CRUSTOSE  LICHEN 

0  1 

0.0 
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S1ANU  TYPE 
NUMUf H  OF  PLOTS 
PLOT  NUMBERS 


MEAN  PCT  STAND 


TAXON 

COVER 

DEV 

BRAYA  PUR.’-  -rRASCENS 

8  0 

0. 0 

EPH  UUIUM  LATIFOl  l UM 

23.0 

0  0 

PDA  :>(* 

0.  1 

0  0 

POL  V  Lit  II  IUM  V  1  V 1  PAf.'UM 

0  1 

0. 0 

SAl  IX  Aim  ICA 

1 . 0 

0. 0 

SAl  IX  K'L  1  1  CULA  f A  RETICULATA 

1  0 

0  0 

SAL  IX  KOI  UNIX  KOLIA  ROTUND l FOLIA 

1  0 

0.0 

l  EP 1 OCR YUM  PYRI FORME 

0  1 

0.  0 

STAND  TYPE 
number  o»  plots 

PLOI  uUllblKS 


TAXON 


MEAN  PCT  STAND 


COCHLEAR  I  A  OFFICINALIS  ARCTICA 
DUPONT  I  A  FI  SHERI  S.L. 

PUCCI  NELL  I  A  ANDERSONII 
PUCC1NLLLIA  PHRYUANOOES 
STELLARIA  HUMIFUSA 


0.0 

0  0 

0  0 


STAND  TYPE 
NUMBER  OF  PLOTS 
PtOI  NUMBERS 


B9 

I 

1201 


MEAN  PCT  STAND 


mil  '4IM  n  A  I ISHFhl  S.L. 

LLYMUS  aHLNARI US  MULL  IS  V I LLOS I  SSI MUS 
POLL!  MINIUM  DURE  ALE 


0.  1 
3.3 
0.  I 


STAND  TYPE  BIO 

NUMBER  OF  PLOTS  1 
PLOT  NUMBERS  1301 


MEAN  PCT  STAND 


TAXON 

COVER 

OEV 

BRAYA  PWRPURASCENS 

3.0 

0.0 

PUCCI  NCI  LI  A  ANDERSONII 

3  0 

0.0 

UNKNOWN  MUMOCOT 

0.  1 

0  0 

bR/UM  El* 

0.  1 

0.0 

CAl L II  RUON  RICHARDSONI  1  ROBUST UM 

0.  1 

O  0 

CMC A|  YPi  A  SP 

0.  1 

0.0 

lOMl  NIHYI'NIIM  N  ITEMS 

0.  1 

0.0 

UNKNOWN  ilOSS 

t  0 

0.0 

FULGCNSIA  BRACTEATA 

1  0 

0.0 

LECANORA  FPIBRYON 

0  1 

0.0 

LOPADIUM  FECUNDUM 

2  0 

0.0 

T  HAHNOL 1  A  SUBUIIFOHMIS 

3  0 

0  0 
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tilt’d). 
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STAND  TYPE  B12 

HUiiLEK  ttf  PLOTS  1 

I  I  ul  NUMBERS  1305 

MEAN  PCT 

STAND 

TAXON 

COVER 

DEV  N 

■ 

ARC) AGROST 1 S  LATI FOLIA  S  L. 

0.3 

0  0  1 

BRAYA  SP 

0.  ) 

0.0  1 

CAREX  RUPESTR 1 S 

0.  1 

0.0  1 

DRABA  LAC TEA 

0  6 

0.0  1 

FESTUCA  OAFF 1 NENS 1 S 

0.4 

0  0  1 

LUZDLA  ARCTICA 

0.  1 

0.0  1 

PDA  ARCTICA 

2.0 

0. 0  1 

SAl  IX  ARCTICA 

0.  1 

0.0  1 

SAL  IK  Pl.  AN  II'OLI  A  PULCHRA  PULCHRA 

22 

0.0  1 

SAl  IX  RF1  1 CULAIA  RETICULATA 

0.  1 

0.0  1 

SAl  IX  liOl  UNO  1  Fui.  1  A  RO1UN01F0LIA 

14.0 

0  0  \ 

m . 

SLNLCIU  ATROPHRPURLUS  FRIGIDUS 

0.  1 

0.0  1 

m 

STELLAR  1  A  LAETA 

05 

0  0  1 

UNKNOWN  LEAFY  LIVERWORTS 

0.  1 

0. 0  1 

AULACGMNIUM  PALUSTRE 

0  1 

0.0  1 

BRYUM  SP 

0  1 

0  0  1 

CALL  1  ERGON  SP. 

0  1 

0  0  1 

DICRANUM  ANGUS TUM 

0  1 

0.0  1 

D 1 CR AHUM  ELONGATUM 

0  7 

0  0  1 

MNIUM  BLY  TTI  1 

0.  1 

0.0  1 

ONCGPHORUS  WAUL  ENBERG 1 1 

0.  1 

0.0  1 

POLI TRICUASTRUM  ALPINUM 

0  1 

0  0  1 

*J 

POHLIA  rilJTMNS 

0  1 

0.0  1 

TETRmPLUDON  MNIOIDES 

0  1 

0  0  1 

UNKNOWN  MOSS 

0.  1 

0  0  1 

«■ 

ALLulORlA  NIGRICANS 

0  1 

0  0  1 

CF  iRARlA  CIICULl  A  FA 

0  1 

0  0  1 

CE1RARIA  1  St  AND ICA 

0  3 

0  0  1 

", 

CETRARIA  NIVALIS 

0.  1 

0  0  1 

CLAUONI A  GRACILIS 

0.  1 

0  0  1 

CLADON1A  POC ILIUM 

0  4 

0  0  1 

CLADONIA  SP 

0  1 

0.0  1 

DACTYL  1 NA  ARCTICA 

0. 2 

0  0  1 

GYALECTA  FOVEOLAKIS 

0  1 

0.0  1 

HYPOGYMNIA  SUBOBSCURA 

O  1 

0.0  1 

LFCANORA  EPIBRYON 

4  1 

0  0  1 

§ 

LECIDIA  VERNAL  IS 

0.  1 

0  0  1 

OCHROICCHIA  FRIGIDA 

0  1 

0  0  1 

OUlRDirCMIA  FRIGIDA  TELEPHORO 1  DES 

0  1 

0  0  ) 

SPIIAI  ROPHORIJS  GLUbOSUS 

0  1 

0  0  1 

*  ■ 

T  H AMNOL 1  A  SUBU L  1  FORM 1  S 

0  1 

0.0  1 

UNKNOWN  CRUSTOSE  LICHEN 

18  0 

0.0  1 

•j* 
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Table  C2  (cont’d).  Species  data  summaries  of  all  stand  types 


STAND  TYPE  Bt3 

NUMBER  OF  PLOTS  3 

Plot  NUMBERS  1106  1202  1208 


si  Atm  m*F  ats 

NUMlil  R  lit  PIOTS  I 

fin  I  mu  II U  Kb  1313 


TAXON 

ALOPECURUS  ALP  I  NOS  ALPINUS 

ANDKOSACt  CHANAC  JASME  LEHMANN  I  ANA 

ANEMONE  PARV1 FLORA 

ARC  TAliROST  I  S  LATIFOLIA  SL 

ARMERIA  MARI  TIMA  ARCTICA 

ARTEMISIA  ARCTICA  ARCTICA 

ARTEMISIA  BOREALIS 

ARTEMISIA  GLOMERATA 

ASTRAGALUS  AlPINUS 

BRAYA  PURPURASCENS 

CAR! X  SP 

CMRYSAN I HFMUM  / NTEGR I FOL 1 UM 
DRAMA  ALP  I NA 

DRY  AS  INTEGKIFOLIA  I NTEGR I  FOLIA 
DUI'ONf  I  A  T  I  SHEKI  S.L. 
i  pi  i  on  I  or.  i  a!  (FOLIUM 
FOll  I  SE  TUM  VAR  I  LGATUrl 
ERIOC'llORUM  ANGUSTIFOL  I  UM  S  L. 

PARRY A  NOD I  CAUL  IS  NOD I  CAUL  IS 

PEDICULAR  IS  CAP  I  TATA 

PEDICULAR! S  LANATA 

POIEMONIUM  BORE  ALE 

POLYGONUM  VIVIPARUM 

POT E HI  I LLA  UNI  FLORA 

SAL  IX  OVAL  I FOL I  A  OVAL  I FOL I  A 

SAXIFRAGA  UPPOSIllFOLIA  OPPOS I T I FOL I A 

SENECIO  RESEDI FOL (US 

STtlLARIA  LAC T A 

BKYUM  SP 

D  I  ST  1  Clll  UM  CAPILLACEOM 
DM  K  I  GllOrl  FLEXICAOLE 
UNKNOWN  MOSS 
UNKNOWN  CRUSTOSE  LICHEN 
UNKNOWN  FRUTICOSE  LICHEN 
NOG TOC  SP 


IE  AN  PCT 

STAND 

MEAN  PCT 

STAND 

COVER 

DEV 

N 

TAXON 

COVER 

DEV 

* 

* 

1 

CAKEX  AOUATILIS  S  L 

4  3 

0  0 

0  5 

0.5 

3 

CAKEX  Ml  SANDRA  Ml  SANDRA 

3  5 

0-0 

1 . 0 

1 . 7 

l 

CAREX  ROTUNDA TA 

0.  1 

0  0 

* 

1 

DRAbA  LACTEA 

0  1 

0  0 

♦ 

♦ 

1 

DRY AS  INTEGKIFOLIA  I NTEGR 1 FOL 1  A 

1  5 

0  0 

0  3 

0.6 

1 

ER  1 OPHURUM  ANGUSTIFOMUM  S  L 

0  1 

0  0 

1 .5 

1  3 

2 

FES1UCA  UArKINcNbJS 

0  1 

0  0 

0.  1 

0.  1 

2 

JUNCUS  L 1  GLUM f  S 

0.  1 

0  0 

2.7 

4  6 

1 

PFNICUl  ARIS  l ANATA 

0  1 

0  0 

♦ 

♦ 

I 

PUA  ARC  1 J  CA 

0  1 

0.0 

1 .0 

1 . 7 

1 

SAI  IX  PI  AN  1  FOLIA  PULCHKA  PULCHRA 

2  6 

0  0 

♦ 

1 

SmIJX  Rtlll.ULAfA  RLilCULATA 

1  .  7 

0.0 

0.  1 

0.  1 

2 

SmLIX  ROTUND  1 FOL 1  A  ROTUND  1  FOLIA 

0.5 

0  0 

8  7 

14  2 

2 

BRYUM  SP 

0  1 

0  0 

0  3 

0.6 

1 

DICRANUM  ANGOSTUM 

1  3 

0  0 

1 . 3 

2  3 

t 

POL  1  Tf<  i  CMASTRUM  ALPINUM 

1  1 

0  0 

0.7 

1 .2 

1 

UNKNOWN  MOSS 

0.  1 

0.0 

0.3 

0.6 

1 

AL ECTOR  1  A  NIGRICANS 

0. 1 

0  0 

0  1 

0.  1 

2 

ALEC TOR  1  A  OCMROLFUCA 

0.  1 

0  0 

♦ 

♦ 

1 

CETRAR 1  A  CUCULLA1 A 

0.  1 

0  0 

0.  1 

0.0 

3 

CEtKAKJA  1  SI  AMD  1  OA 

0  1 

0.0 

* 

1 

CLAOONIA  GRACILIS 

O  1 

0.0 

1  0 

1 . 0 

3 

ClAl.uNIA  llpidoTa 

0  1 

0  0 

0  1 

0.  1 

2 

CL  Al»OM  1  A  Poe:  ILIUM 

0  2 

0  0 

14  6 

9.  1 

3 

OACTYI 1 NA  f RcT 1 CA 

0  1 

0.0 

2.0 

3.5 

1 

HYPOOtMNIA  SUBOBSi.URA 

0.  1 

0  0 

4 

1 

LECANGKA  EP1BRYON 

0  5 

0.0 

0  1 

0  1 

2 

LOPADIOM  KE CONDOM 

6  5 

0.0 

1  7 

2.9 

1 

OCHROLECHIA  FRIGIDA 

11.0 

0.0 

6.7 

M  .5 

l 

PELT  1  GERA  CANINA  S.L 

0.  1 

0.0 

0.  7 

?  .  2 

» 

SPHAEROPNORUS  GLOBOSUS 

0  2 

0.0 

0.  7 

1  2 

1 

T  HAMNOL 1  A  SUBUL 1 FORMI  S 

0.3 

0.0 

0.  1 

0  1 

2 

UNKNOWN  FRIITICOSF  LICHEN 

0.  1 

0.0 

1  6 

2  8 

1 

STAND  TYPE  B14 

NUMBER  OF  PLOTS  I 
PLOT  NUMBERS  1421 


MEAN  PCT 

STAND 

TAXON 

COVER 

DEV 

ASTRAGALUS  UMBELl.ATUS 

5.0 

0  0 

DRY  AS  INTEGHI  F0I.IA  t  NTEGR  1  FOLIA 

75  0 

0. 0 

ERI  Ct'RON  LRIOCEPHAI.US 

0  1 

0  0 

PAPAVLR  MACOUNII 

0.  1 

0  0 

PriJ It. 01  ARIS  CAPI  FATA 

0  1 

0  0 

SAL  IX  KttICULATA  RLl  lCUl.ATA 

20.0 

0  0 

TIM  St TUM  SPICATUM  SP 1 CA  TUM 

0.  1 

0. 0 

DltYUM  SP 

1  0 

0. 0 

OISTICHIUM  CAPILLACEUM 

2  0 

0  0 

rhytidiu*  rugosum 

5  0 

0  0 

THUIDIUM  ABIETtNUM 

5  0 

0  O 

TIMMIA  AUOTKIACA 

3.0 

0  0 

TOHENt  HYPNUM  NlTENS 

2  0 

0  0 

UNKNOWN  MOSS 

I  .  0 

0  0 

CFTRARIA  CUCULLATA 

5  0 

0. 0 

CETRAR 1  A  1  SI  AND  1 C A 

2  0 

0  0 

CETRAKl A  NIVALIS 

5. 0 

0  0 

CE IRAKI  A  RICHARDSON  11 

10  0 

0  0 

DACTYl  »NA  ARCTICA 

2  0 

0  0 

THAMNOUA  SUBULIFORMIS 

1  0 

0.  o 

UNKNOWN  CRUSTOSL  LICHEN 

1  0 

0  0 

UNKNOWN  FRUTICOSE  LICHEN 

1 . 0 

0  0 

N 
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Table  C2  (cont’d) 


STAND  TYPE 
HUt  1131. R  or  PLOTS 
PlOl  NUMBERS 


MEAN  PCT  STANO 
COVER  DEV 


CALL  AIJUAMLI  S  S  1. 

CARL  K  BIDl  l  OWI  I 

CARL  X  Ml  SANDRA  Ml  SANDRA 

CARD;  RAR I  FLORA 

CAREX  SP 

CASS  1  OPE  TKTRAOONA  TETRAGONA 
ORABA  ALPINA 
ORABA  LACTEA 

DRYAS  I NTEGR I FOL I  A  I NTEGR I FOL 1  A 
EOU1SETUM  VAR  I EGATUM 
EHlOPttORUM  ANGUS  T  I  FOLIUM  S.L. 

EUIKH1A  EDUARDS l  I 
FES  1* IDA  RUBRA 
J  UNCIIS  Biol  (IMIS 
Lit. 'Ill  A  ARCTICA 
Ml  iIIJaR  I  I  A  RUBELLA 
Pl  lll  CULARIS  LANATA 
PUI  YUONU1  VIVIPARUM 
SAL  IX  ARCTICA 

SAL  IX  PLAN 1 FOL I  A  PULCHRA  PULCHRA 

SAL  IX  RETICULATA  RETICULATA 

SAL  IX  ROTUND  I FOL I  A  ROTUNDI FOL I  A 

SAXIFRAGA  UIRCUt.US  PROP  I  NQUA 

SAX  I FRAGA  OPPOS I T I FOL I  A  OPPOS 1 T I FOL I  A 

SFNfcC I O  ATROPURPUREUS  FRIGIOUS 

SILCNt.  WAMLOtRGELLA  ARCTICA 

SI  El  l ARIA  LAETA 

UNKNOWN  01  LOT 

ANl.UPA  PINGUIS 

ANA'.  TROPHY!  LUM  MINUTUM 

Bl  FI -IIARl  IS  r  Oft  A  TK I  CHOPMYLLUM  BREVIRETE 

GYMNOCIH  EA  I  NFLA  TA 

LOPMOZ  I  A  METERUCOLPA 

LOPHOZIA  SP 

Pi  AGIOCHILA  ARCTICA 

PTILIDIUM  Cl  LI  ARE 

RAOUL A  PROLIFERA 

SCAPAN I  A  S IMMONS I  I 

UNKNOWN  LEAFY  LIVERWORTS 

AULACOMNIUM  ACUMINATUM 

AUIACOMNIUI1  TUKGIDUM 

BRA1  II.'  IlltC  I  ACL'AE 

BRYIH1  S  ILf/OlP  I  CHUM 

BRYUH  SP 

CAMPY L  I  Uli  SILI.LA1UM 
Cl  NCI  IDIUM  ARC!  I  CUM 
Cl  NCI  IDIUM  STADIUM 
CINCL1DIUM  SP 
CHAT  ONE URON  ARCT I  CUM 
CYRTOMH I UM  HYMENOPHYLLUM 
DICRANUM  ANGUSTUM 
DICRANUM  ELONGATUM 
01STICHIUM  CAP I LLACEUM 
D I  ST  I  CHI UM  INCLINATUM 
01TRICHUM  FLEXICAULE 

DREPANOCLAOUS  LYCOPOD1 01 OES  BREVIFOLIUS 
DREPANOCLADUS  SP. 

ENCALYPTA  ALPINA 
ENCALYPTA  SP. 

FISSIDENS  SP. 

HYLOCOMIUM  SPLENDENS  OBTUS I  FOLIUM 
HYPNUM  BAMBERGER I 
HYPNUM  PROCERRIMUM 
HYPNUM  SP. 

MEESIA  ULIGINOSA 
ONCOPHORUS  WAHLENBERGI I 
ORTHOTHEC I UM  CHRYSEUM 
POL  I TR I CHASTRUM  ALPINUM 
POLYTR ICHACEAE 
RHYTIDIUM  RUGOSUM 
TIMMIA  AUSTRIACA 
TOMENTHYPNUM  N I  TENS 
TORTELLA  ARCTICA 
UNKNOWN  MOSS 
ALECTORI A  NIGRICANS 
CALOPLACA  SP. 

CETRARI A  CUCULLATA 
CETRARI A  ISLANOICA 
CETRARI A  NIVALIS 
CETRARI A  R I CHARDSONI I 
CLADONIA  GRACILIS 
CLADONIA  POCILLUM 
CLADONIA  SP. 

CORN I CULAR I A  DIVERGENS 

DACTYL  I NA  ARCTICA 

DACTYL  I NA  RAMULOSA 

EVERNIA  PERFRAGI L I S 

HYPOGYMNIA  SUB08SCURA 

LECANORA  EPIBRYON 

LECIOEA  RAMULOSA 

LOPADIUM  FECUNDUM 

OCHROLECHIA  FRIG  I  DA 

OCHROLECHIA  FRIGID*  TELEPHOROI DES 

PELT  I  GERA  APHTHOSA 

PHYSCONIA  MUSCIGENA 

SOLORINA  SP 

STEREOCAULON  ALPINUM 

TMAMNOLIA  S  U  B  U  L  I  F  0  R  M 1  S 

UNKNOWN  CRUSTOSE  LICHEN 


STAND  TYPE 
NUMDLR  OF  PLOTS 
PluT  NUMBERS 


MEAN  PCT  STAND 
COVER  DEV 


17.0 

15  7 

3 

ARL  f AGKOST 1 S  LAT 1  FOLIA  S.L. 

0  1 

0  0 

2.  1 

3.9 

2 

CAUDaMINF  DIGITA1A 

0  1 

0,0 

3.  1 

4.7 

3 

CAKI  X  lilr.fclOWll 

10  1 

0,0 

0.  3 

0.5 

1 

CARI  X  KUIUNUATA 

4.7 

0  0 

0  1 

0.  1 

2 

cAssi«u*r  i  ri  nagona  tetragona 

2  6 

0  0 

♦ 

♦ 

\ 

ClU  YSANim  MUM  1NTEGRI  FOLIUM 

0.  1 

0  0 

0.  1 

0.2 

1 

UR ADA  ALPINA 

0  1 

0.0 

0  1 

0  1 

2 

DRYAS  INTEDRI FOLIA  1 NTEGR 1  FOLIA 

20.6 

0.0 

15  1 

2.5 

4 

ERIuPIlORUM  ANGUS  Tl  FOLIUM  S.L. 

7.9 

0.0 

0.  1 

0.  1 

3 

ERIOPNORUM  VAGINATUM 

9.5 

0  0 

3  4 

4  0 

4 

MINUAKTIA  ARCTICA 

0.  1 

0  0 

0  1 

0.  1 

2 

PAPAVCR  MACOUNI 1 

0  1 

0.0 

♦ 

♦ 

1 

SAL  IX  ARCTICA 

0  9 

0.0 

* 

♦ 

1 

SAL  IX  LANATA  RICHARDSONII 

0  1 

0  0 

0.  1 

0.  1 

2 

SAL  IX  RETICULATA  RLTICULATA 

0  4 

0.0 

♦ 

♦ 

1 

SAL  IX  ROTUND  1  FOLIA  ROTUNDI FOLIA 

0  1 

0.0 

0.  1 

0.  1 

2 

SAXJFRAOA  HIRCDI  US  PROP  1 NQUA 

0.  1 

0  0 

♦ 

♦ 

1 

SAXITRAGA  OPPOS 1 T IFOLI A  OPPOS 1 T 1 FOL 1  A 

0.  1 

0  0 

0  4 

0.6 

3 

SENLUO  A  1  KOPURi  'l  iRt  IJS  FRIGIDUS 

0  2 

0  0 

♦ 

♦ 

1 

UNI  NOUN  Dl  COT 

0  1 

0  0 

2  2 

1 . 0 

4 

ANAS  IROI  llrLLUM  MINUTUM 

0  1 

0  0 

♦ 

♦ 

1 

PI AGIOCHILA  ARCTICA 

0  8 

0  0 

* 

♦ 

1 

RAOUL A  PROLIFERA 

0  1 

0  0 

♦ 

♦ 

1 

bftACHY  THfcC 1 ACEAE 

0  1 

0.0 

♦ 

♦ 

1 

C/nMPYL  1  UM  STELLATUM 

0  7 

0  0 

0.  » 

0  2 

1 

CATOSCOP 1 UM  N1GRITUM 

0  1 

0.0 

♦ 

♦ 

1 

Cl  NCI.  IDIUM  ARCT  1  CUM 

1  5 

0  0 

♦ 

♦ 

1 

CRaTONEURON  ARCT 1  CUM 

0  1 

0  0 

♦ 

♦ 

1 

CTENIDIUM  MOLLUSCUM 

4  7 

0  0 

♦ 

♦ 

1 

DISTICMIUM  CAPILLACEUM 

12  5 

0  0 

♦ 

♦ 

1 

OITRICHUfi  FlEXICAULE 

16  5 

0  0 

« 

♦ 

1 

ENl.AL  YP  •  A  ALPINA 

0  3 

0  0 

0  3 

0.5 

1 

Mil -11161  BAMRERGF.RI 

i  a 

0  0 

♦ 

♦ 

1 

OK  1  NO  1 1  ll  1. 1  UM  CHRfSEUM 

0  1 

0  0 

♦ 

* 

1 

RHYTIDIUM  RUGOSUM 

3  5 

0  0 

1  0 

2  0 

1 

TuMI  Nl  HYPNUM  N 1  .  E  NS 

57  0 

0  0 

♦ 

♦ 

1 

1  OK  TUI  A  RURAL  IS 

0  1 

0  0 

1  6 

1  9 

2 

l  INK  NOUN  MuSS 

0  3 

0.0 

0  3 

0.5 

2 

CET  I.AIJIA  CUCULLATA 

0  5 

0  0 

0  3 

0.5 

2 

CETRARI A  ISLANDICA 

3  1 

0  0 

0  1 

0.  1 

3 

CETRARIA  NIVALIS 

0  2 

0.0 

♦ 

* 

1 

CETRARI A  RICHARDSONII 

0  1 

0  0 

0  1 

0.  1 

2 

CETRARIA  TILESI 1 

0  1 

0  0 

0  6 

0  9 

4 

CLADONIA  POCILLUM 

0  1 

0  0 

0  6 

1  0 

3 

DACTYl INA  ARCTICA 

0  1 

0  0 

0  3 

0.5 

1 

IFCANOTVA  EPIbRYOM 

0  2 

0  0 

♦ 

♦ 

1 

PCITU.IRA  AKI  IT  MO:  A 

0.4 

0.0 

♦ 

♦ 

1 

SOI  OP  INA  SP 

0  1 

0.0 

♦ 

♦ 

r 

Dll  LI  OCAUl  ON  ALPINUM 

0  t 

0  0 

♦ 

♦ 

i 

T HAWOL  1  A  SUBUL  IFORMI  S 

CO 

0  0 

0  5 

0.6 

2 

HOSTOC  SP 

0.  1 

0.0 

0.6 

0.5 

3 

2.5 

2.2 

4 

0  2 

0  2 

2 

2.4 

4  1 

3 

0  3 

0.4 

2 

♦ 

♦ 

1 

0.4 

0  9 

1 

0.  1 

0.  1 

2 

♦ 

♦ 

1 

0.3 

0  5 

1 

♦ 

♦ 

1 

0  3 

0.5 

1 

♦ 

♦ 

1 

0  3 

0  5 

2 

2  3 

2  3 

4 

0.7 

o  a 

3 

0  6 

1  5 

2 

* 

♦ 

| 

0  7 

0  4 

4 

♦ 

♦ 

1 

10  2 

115 

4 

2.5 

5  0 

1 

2.7 

1  1 

4 

0  6 

0  6 

3 

0.  1 

0.  1 

a 

1  4 

0  6 

4 

1  1 

0  6 

4 

0  2 

0  2 

4 

♦ 

« 

1 

0.  1 

0  o 

4 

0  1 

0  1 

2 

0  4 

0  5 

3 

♦ 

♦ 

1 

0  6 

0  7 

2 

0  6 

1  0 

2 

0  1 

0  1 

1 

0  1 

0  1 

1 

0  3 

0  3 

3 

♦ 

♦ 

1 

1  4 

1  6 

2 

5.4 

10  9 

1 

5  2 

8  0 

3 

0  1 

0  3 

1 

♦ 

♦ 

1 

0  1 

0.  1 

3 

0  1 

0.  1 

2 

2  0 

0  7 

4 

0  2 

0  2 

2 

A  \  **. 
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Table  C2  (cont’d).  Species  data  summaries  of  all  stand  types. 


S  I  AH! i  1  YPE  U3 

iumuh  r  ot  plots  a 


in  of  NUMBERS  OifOA  020B 

1403 

1504 

MEAN  PCT 

1510 

STAND 

1512 

1515  1519 

MEAN 

PCT  STAND 

1  A/ON 

COVER 

DEV 

N 

TAXON 

COVER 

OEV 

N 

ARC  I AGROST 1 S  LATI FOLIA  S.L. 

0  1 

0.  1 

4 

CINCLIDIUM  STYGIUM 

* 

♦ 

, 

CARDAI1I  NE  U 1  0 1  TAT  A 

♦ 

♦ 

3 

C 1 RRI PHYLLUM  CIRROSUM 

0.  1 

0.2 

2 

CARLX  AUUATILIS  S.L 

0  2 

0.5 

2 

CRATONEURON  ARCTICUM 

0.  1 

0  1 

4 

CARLX  BIGELOW II 

6  7 

7.2 

5 

DICRANUM  ANGUSTUM 

0.5 

1  4 

1 

CANEX  MARINA 

0  1 

0  3 

C 

OIOYMOOON  ASPERIFOLIUS 

♦ 

♦ 

2 

CARLX  Ml  SANDRA  Ml  SANDRA 

♦ 

♦ 

2 

DISTICH IUM  CAPILLACEUM 

4.2 

2.6 

7 

CAR* X  ROTUNDA I A 

10  4 

9.  1 

6 

01 STI CHI UM  INCLINATUM 

0.  1 

0.2 

1 

CAR!  X  NUDES  IRIS 

♦ 

♦ 

1 

01 TRI CHUM  FLEXICAULE 

23.  1 

11.1 

7 

CAR|  X  SCI RPO IDEA 

0  1 

0  1 

2 

DREPANOCLADUS  LY COPOOI 01 DES  BREVI FOL 1  US 

2  0 

2.9 

3 

CARl  X  !1P 

♦ 

♦ 

3 

DREPANOCLADUS  SP. 

♦ 

♦ 

1 

CAISlOPL  TETRAGONA  TETRAGONA 

0  4 

0  6 

3 

ENCALYPTA  ALPINA 

0  3 

0.  5 

5 

Cllftt  SAN  fl  IE  MUM  1  N  fEGR  1  FOL  1  UM 

0  1 

0.  1 

5 

ENCALYPTA  PROCERA 

♦ 

♦ 

1 

DRAMA  ALPINA 

0  1 

0  1 

3 

ENCALYPTA  SP. 

0  2 

0  6 

2 

DRVaS  1 NTEOR 1 FOL 1  A  1 NTEGR I FOL 1  A 

32.3 

20  7 

7 

FI  SSI  DENS  OSMUNOO 1 DES 

♦ 

♦ 

1 

DUPONT  1  A  FI  SHERI  S.L 

♦ 

♦ 

1 

HYLOCOMI UM  SPLENDENS  OBTUSIFOLIUM 

1  6 

4  3 

1 

EQU1SFTUM  VAR  1  EGA  HIM 

0  2 

0.3 

5 

HYPNUM  BAMBERGER 1 

4  9 

4  9 

6 

EKIGPIIORUM  ANGUSTIFOL IUM  S.t. 

13  4 

6  4 

7 

HYPNUM  PROCERR 1  MUM 

0  8 

1  3 

4 

ERIOPIIORUM  VAGINATUM 

0.5 

1 . 2 

2 

HYPNUM  REVOLUTUM 

♦ 

* 

1 

EUTREMrt  EDUARDS I l 

♦ 

♦ 

1 

HYPNUM  SP 

0  6 

1  5 

2 

JUNCUS  Bl GLUM IS 

♦ 

♦ 

1 

MEESIA  TRIOUETRA 

♦ 

♦ 

1 

LU2U1A  ARC1ICA 

♦ 

1 

MEESIA  ULIGINOSA 

0  2 

0  2 

6 

M1NUART1A  ARCTICA 

0.  1 

0.2 

2 

MNIUM  ANDREWS 1 ANUM 

♦ 

♦ 

1 

PALAVER  MACOUNI I 

0  1 

0  2 

4 

ONCOPHORUS  WAHL ENBEROl 1 

0.3 

0  4 

5 

PLDICUi  /'IMS  CAP1  TATA 

♦ 

* 

2 

ORTHOTHEC 1 UM  CHRYSEUM 

2  6 

4.8 

5 

PtDU.UIARIS  LANAI  A 

0  2 

0  2 

6 

PHILONOTIS  FONTANA  PUMILA 

0  7 

1  9 

1 

I'Ol  YliuNliM  VIVIPARUM 

0.  1 

0  1 

4 

PLAG 1  OPUS  OEDER 1  ANA 

♦ 

♦ 

1 

SALIH  ARCTICA 

1 . 3 

1  0 

6 

POLVTR ICHACE A£ 

♦ 

♦ 

1 

SAI  IX  LANA T A  RICHARDSON II 

♦ 

♦ 

2 

RHACOM 1 TRI UM  LANUGI NOSUM 

♦ 

♦ 

1 

SAI  IX  PLAN  I  FOLIA  PULCNRA  PULCHRA 

♦ 

♦ 

1 

RMYT ID IUM  RUGOSUM 

♦ 

♦ 

1 

SAUK  RETICULATA  RETICULATA 

1 . 7 

3.2 

6 

SCORPIDIUM  TURGESCENS 

♦ 

♦ 

1 

SAL  IX  ROTUND  1  FOLIA  ROTUND  1  FOLIA 

0  2 

0  4 

3 

TETRAPLOOON  MNIOIOES 

♦ 

♦ 

1 

SAXIFRAGA  HIRCULUS  PROP  1 NQUA 

♦ 

♦ 

2 

THU 1 0 1 UM  ABIETINUM 

♦ 

♦ 

2 

SAXIFRAGA  OPPOSITI FOLIA  OPPOS 1 T 1 FOL 1  A 

0.7 

0  8 

G 

TIMMIA  AUSTRIACA 

♦ 

* 

1 

SENE C 10  ATROPURPUREUS  FRIQiDUS 

0.2 

0.2 

5 

TOMENTHYPNUM  N ITEMS 

20  9 

13.  1 

7 

STEM. ARIA  LAETA 

♦ 

♦ 

» 

TORTELLA  ARCTICA 

« 

* 

1 

UNKNOWN  MONOCOT 

♦ 

♦ 

3 

UNKNOWN  MOSS 

0  6 

0  9 

6 

UNKNOWN  01  COT 

0.  1 

0.  1 

3 

ALECTOR 1  A  NIGRICANS 

♦ 

♦ 

2 

AIIIUUA  PI  NOW  IS 

♦ 

♦ 

2 

CALOPLACA  SP. 

♦ 

♦ 

2 

ANAS  n.'OPIIVI  LUM  HI  NUT  UM 

♦ 

♦ 

1 

CETRARIA  CUCULLATA 

0.3 

0.4 

5 

01  1  PHAROS! DMA  1 R 1  CHOP HYL LUM  BREVI 

IRETE 

♦ 

♦ 

2 

CETRAR 1  A  ISLAND  1 CA 

0.9 

0  9 

6 

GYMNOCOL  t'A  INFLAT A 

♦ 

♦ 

1 

CETRARIA  NIVALIS 

0  2 

0  4 

2 

LOPIIOZIA  B INSTEAD  11 

♦ 

♦ 

1 

Cl ll;AR|  A  K 1 CHAKDSON 1 1 

♦ 

♦ 

3 

LOPI  K>Z  I  A  QUAORILOBA 

♦ 

♦ 

1 

Cl  AliOl  II  A  GR  AC  11.  IS 

♦ 

♦ 

1 

PLAGlOCH 1  LA  ARCTICA 

♦ 

♦ 

2 

CIAIMII1A  POC IIAUM 

0  1 

0.  1 

2 

PTILIDIUM  CILIARE 

1  8 

4.7 

1 

ClAUONIA  SP 

♦ 

♦ 

1 

RADULA  PROLIFERA 

♦ 

♦ 

2 

DACTYL INA  ARCTICA 

0  9 

1 . 8 

6 

SCAPAN 1  A  SIMMONS  II 

0  3 

0  8 

> 

LEcANORA  EPIBRYON 

0  1 

0  1 

6 

UNKNOWN  LEAFY  LIVERWORTS 

0.2 

0  4 

2 

LEPTOGIUM  SINNUATlJM 

♦ 

♦ 

1 

AULACOMNIUM  TURGIDUM 

♦ 

♦ 

2 

LOP  AD  HIM  FECUNDUM 

0  1 

0  1 

2 

BkACIIYlHI  C1ACEAE 

0  4 

0.8 

3 

OCHROLECHIA  FRIGIDA  TELEPHORO 1 DES 

♦ 

♦ 

1 

BRACHY  THEC 1 UM  GROENL AND 1  CUM 

♦ 

♦ 

1 

PTl.T  1  GERA  APHTHOSA 

o  1 

0.2 

3 

BRYUM  STENOTRICHUM 

♦ 

♦ 

1 

PEL  I  I GERA  CANINA  S  L 

o  1 

0  1 

4 

BRYUM  SP. 

O.  1 

0.  1 

5 

PSQKOMA  HYPNORUM 

♦ 

♦ 

1 

CALL  1  ERGON  RICHARDSON! 1  R08USTUM 

0.2 

0.4 

2 

SOI  OR  l  NA  SP. 

0  1 

O  1 

5 

CALL1 ERGON  SP. 

♦ 

♦ 

1 

S  ITKl  wCAlJl  ON  ALFMNUM 

* 

♦ 

1 

CAMPYLIUM  STELLATUM 

1  6 

1 . 9 

5 

THAMNOLIA  SUBULIFORMIS 

3  8 

3.0 

7 

CATOSCOP 1 UM  NIGRITUM 

1 . 3 

2.8 

5 

UNKNOWN  TRUT 1 COSb  LICHEN 

♦ 

♦ 

1 

CINCL1DIUM  ARCTICUM 

CINCLIDIUM  LATI FOL IUM 

♦ 

0.2 

♦ 

0  4 

2 

NOS T DC  SP 

♦ 

♦ 

2 

■*// 
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Table  C2  (cont’d). 


STAND  TYKE  U4 

SI  AND  TYPE  U6 

NUMBER  OF  PLOTS  t> 

Nuih:i  r  uf  Piurs  3 

PLOT  NUMBERS  O30A  030B  0303 

1409 

1514 

1*1  Ml  NUMBERS  09U1  1416  1509 

MEAN  PCT 

STAND 

MEAN  PCT 

STAND 

TAXON 

COVER 

DEV 

N 

TAXON 

COVER 

DEV 

N 

CAREX  AOUATILIS  S.L. 

24 . 4 

17.8 

4 

ANEMONL  PARVI FLORA 

0.3 

0.6 

1 

CARCX  ATKOFUSCA 

0.5 

1  .  1 

1 

ASTRAGALUS  ALPINUS 

0.7 

1  2 

1 

CAREX  BIDE!  OWII 

0.3 

0  0 

1 

ASTRAGALUS  UMBELLATUS 

1  .  7 

2  0 

3 

CARL X  MARINA 

0.2 

0.3 

2 

CARD AM INC  DIG (TATA 

0.  1 

0  0 

3 

CAftLX  Ml  SANDRA  Ml  SANDRA 

0.2 

0.4 

2 

CAREX  RUPESTRIS 

0.  1 

0.2 

1 

CAREX  KOI  UNDATA 

♦ 

4 

1 

CARCX  SCiRPOIDEA 

3.  1 

2. 7 

2 

DRY AS  IN1E0RI FOLIA  INTEGRI FOLIA 

19. 3 

12  8 

5 

CASS 1  OPE  TCTRAGONA  TETRAGONA 

36  9 

14  0 

3 

DUPONT  1  A  FISHER!  S.L. 

♦ 

4 

1 

CHRYSANTHEMUM  1 NTEGR 1 FOL 1 UM 

0.2 

0.2 

2 

EOUISF.  IUM  VAR  1  EGA TUM 

0.8 

0.8 

4 

DRAkTA  ML  PINA 

4 

4 

1 

ERIOPtIGRUM  ANGUSTI  FOLIUM  S.L. 

16.4 

12.7 

5 

DRY AS  INTEGRI FOL I  A  INTEGRI FOLIA 

25.5 

6.  1 

3 

ER 1 OPHORUM  RUSSEOLUM 

♦ 

4 

1 

LOUISE TUM  ARVENSC 

0  1 

0  1 

2 

HIEROCHLOE  PAUCl FLORA 

♦ 

4 

1 

FOUISETUM  VAR  1 EGATUM 

0.2 

0  3 

2 

JUNCUS  BIGLUMIS 

♦ 

4 

1 

KOBRESIA  MYOSUROIDES 

4 

4 

1 

PAPAVER  MACOUNI 1 

0.  2 

0.4 

1 

LLOYD 1 A  SEKOTINA 

0  7 

1  .  1 

2 

PEUICULARIS  CAPITATA 

♦ 

4 

1 

IUZULA  ARCTICA 

4 

4 

1 

PCD  1 CULAR 1 3  SUDETICA  S.  L 

0.  1 

0.2 

3 

MINUARTIA  ARCTICA 

4 

4 

1 

PDA  ARC! 1 CA 

♦ 

4 

1 

PAPAVER  MACOUNI 1 

0  l 

0  2 

2 

POLYOOlHJM  VI  VI  PARI  JM 

0  3 

0.  3 

4 

PARRY A  NU0ICAUL1S  NUDICAULIS 

4 

4 

1 

P  i  R>  »l  A  GRmND  1  F  L  ORA 

0.2 

0.4 

1 

PEDICULAR  IS  CAPITATA 

1 . 0 

1  7 

1 

SAI  IX  aRCTICA 

4.  1 

4.9 

4 

PEDICULAR  IS  LANATA 

0  1 

0.  1 

2 

SAM  X  1  ANA  T  A  RICHARDSON]  I 

1 . 9 

3.4 

3 

POA  SP 

0  7 

1  2 

1 

SAL  I X  OVAL  1 FOL 1  A  OVAL  1 FOL 1 A 

0.2 

0.4 

1 

POLYGONUM  VIVIPARUM 

0  1 

0.  1 

2 

SAL IX  PLAN 1  FOLIA  PULCHRA  PULCHRA 

0.6 

1 . 3 

1 

SAL  IX  RETICULATA  RETICULATA 

4  9 

3  8 

3 

SAL  IX  RETICULATA  RETICULATA 

6.3 

5  0 

5 

SAL  IX  ROTUND IIOLI A  ROTUND  1  FOLIA 

2  4 

3  4 

2 

SAL  IX  ROT UNO  1  FOLIA  ROTUND I  FOLIA 

♦ 

4 

1 

SAUS'.URCA  ANGUSTI  FOLIA 

0  1 

0  1 

2 

SAXIFRAGA  HIRCULUS  PROPINQUA 

♦ 

4 

1 

SAXIfRAGA  OPPOS ITI FOLIA  OPPOS 1 T 1 FOL 1  A 

0  4 

0  8 

1 

SAXIFRAGA  OPPOS ITI FOL 1  A  OPPOS 1 T 1 FOL I A 

♦ 

4 

2 

SENT  CIO  ATROPURPUREUS  FRIGIDUS 

0  4 

0  6 

2 

SEtlECIO  ATROPURPUREUS  FRIGIDUS 

♦ 

♦ 

2 

SILENL  ACAULIS 

I  3 

2  3 

1 

S1LENE  WAHLBERGELLA  ARCTICA 

♦ 

4 

1 

UNKNOWN  MONOCOT 

4 

4 

1 

STEILARIA  LAETA 

♦ 

4 

1 

UNKNOWN  01  COT 

0  1 

0  1 

2 

UNKNOWN  01  COT 

♦ 

4 

1 

BLL' PHAROS  TOMA  TRICHOPHYLLUM  BREVIRETE 

4 

4 

1 

ANT UR A  PINUUIS 

4 

1 

PLAGIOCMILA  ARCTICA 

0  1 

0  1 

2 

Bl  (  PHAROS  1  UtIA  TRICHOPHYLLUM  BREVIRETE 

♦ 

4 

2 

AULACOMNIUM  PALUSTRE 

1  3 

2  3 

1 

C«l  .POUF  IA  MUELI..ER  1  ANA 

♦ 

4 

1 

BRYUM  SP. 

0  7 

1  1 

2 

MALI  ANIMUS  FLOTOWIANUS 

♦ 

4 

1 

CAMPY 1. 1  UM  STELLATUM 

4 

4 

1 

LU'IK)2IA  BINSTEADI  1 

0.  2 

0.4 

1 

CRAIUIIFURON  ARCTICUM 

4 

4 

1 

LoPHOZIA  SP 

♦ 

4 

1 

OICRANUM  ANGUSTUM 

0  3 

0  6 

1 

PLAGIOCMILA  ARCTICA 

0.  7 

1 . 6 

2 

DISimilUII  CAP 1 1  l  ACCOM 

0  7 

1 . 3 

I 

PTIL!DIUM  C 1 L 1  ARE 

6.0 

13.4 

1 

DM  KICI  IUM  FU.XICAULC 

8  9 

1  1  3 

2 

AU1ACOMNIUM  TURGIOUM 

♦ 

4 

1 

DRU  ANOCLADUS  UNCINATUS 

1  3 

1 . 5 

2 

BRACHYTHECI ACEAE 

1 . 2 

2.2 

3 

URI  PANOCI  ADUS  SP 

0  9 

1  5 

1 

BRACHYTHECI UM  TURGIOUM 

0.  2 

0.4 

1 

ENCALYPTA  AI  PINA 

4 

* 

1 

BRYUM  ALGOVICUM 

♦ 

4 

| 

ENCALYPTA  PROCERA 

4 

♦ 

1 

BRYUM  SP 

0.  6 

0.9 

3 

HYPNUM  PROCERRIMUM 

1 . 3 

1  4 

2 

CAl M ERGON  RICHARDSON 1 1  ROBUSTUM 

0.8 

0.5 

4 

RHYTIDIUM  RUGOSUM 

4 

4 

1 

CAI1PYI.  IUM  STFLLATIH1 

7.6 

7.2 

3 

THU1DIUM  ABIETINUM 

1  3 

0  6 

3 

CAMiSCoPIUM  Nl OKI  TUM 

0.9 

J  .  3 

4 

TIMMIA  AUSTRIACA 

0  1 

0  1 

2 

Cl  MCI  IDIOM  ARC  i  1  CUM 

0.7 

1 . 2 

2 

TOMENTHYPNUM  NITENS 

2.0 

2.7 

2 

Cl  IK  1.  IDIOM  1  A!  1  FOL  IUM 

A 

4 

1 

TORTULA  RURAL  IS 

0  4 

0  8 

1 

l  1  Nl.L  1  Dl  UM  >P 

4 

4 

1 

UNKNOWN  MOSS 

1  0 

1  0 

3 

CIRRIPHYLLUM  CIRROSUM 

1 .0 

2.2 

1 

CALOPLACA  SP. 

4 

4 

1 

CRATONEURON  ARCTICUM 

0.5 

1  .  ) 

2 

CETRARI A  CUCULLATA 

1 . 7 

2  9 

1 

OICRANUM  ANGUSTUM 

1 .0 

2.2 

1 

CETRARI A  DELISEI 

0  2 

0  3 

1 

01  ST  1  CHI UM  CAPILLACEUM 

5.7 

5.2 

5 

CETRARI A  ISLANOICA 

1 .4 

1 .3 

2 

DITRICHUM  FLEXICAULE 

2.5 

2.3 

3 

CETRARI A  NIVALIS 

0  4 

0  6 

2 

DREPANOCLAOUS  LYCOPOD 1 01 DES  BREVIFOLIUS 

11.7 

7.6 

4 

CETRARI A  RICHARDSONII 

1 .0 

1  7 

2 

DREPANOCLAOUS  REVOLVERS 

♦ 

4 

1 

CLADONIA  POCILLUM 

0  3 

0  6 

1 

DREPANOCLAOUS  UNCINATUS 

0  6 

1 .3 

2 

CLADONIA  SP. 

4 

4 

1 

ENCALYPTA  ALPINA 

0  4 

0  9 

2 

OACTYLINA  ARCTICA 

0.6 

0  6 

2 

ENCALYPTA  PROCERA 

♦ 

4 

1 

LECANORA  EPIBRYON 

2.3 

4  0 

1 

ENCALYPTA  SP . 

♦ 

4 

1 

LOPAOIUM  FECUNDUM 

0.  1 

0.  1 

1 

FI  SSI  DENS  SP. 

♦ 

4 

1 

PELT  1  GERA  APHTHOSA 

1 . 7 

2  9 

1 

MYLOCOMIUM  SPLENDENS  OBTUSIFOLIUM 

4.0 

8  9 

I 

PELT  I  GERA  CANINA  S.L. 

0.4 

0  3 

3 

HYPNUM  BAMBERGER  1 

0.4 

0.9 

1 

PHYSCONIA  MUSCIGENA 

0.3 

0  6 

1 

HYPNUM  SP 

0.2 

0  3 

2 

SOLORINA  SP 

0  1 

0  1 

2 

MEESIA  ULIGINOSA 

0.4 

0.7 

2 

THAMNOLIA  SUBUL 1 FORMI  S 

0  1 

0.  1 

2 

MNIUM  BLYTTI 1 

♦ 

4 

1 

UNKNOWN  CRUSTOSE  LICHEN 

0  1 

0  2 

2 

MYURELLA  JULACEA 

♦ 

4 

1 

ONCOPHORUS  WAHLENBERGII 

♦ 

4 

1 

ORTHOTHECIUM  CHRYSEUM 

1 . 9 

3.0 

4 

POL! TRICHASTRUM  ALPINUM 

0.4 

0  9 

1 

RHYT 10 IUM  RUGOSUM 

0.2 

0.4 

1 

SCORPIDIUM  TURGESCENS 

♦ 

4 

1 

TIMMIA  AUSTRIACA 

4 

♦ 

2 

TOMENTHYPNUM  NITENS 

14.7 

14 . 5 

5 

TORTELLA  ARCTICA 

0.4 

0  9 

3 

VO ITI A  HYPERBORE A 

♦ 

4 

1 

UNKNOWN  MOSS 

1  0 

0.9 

4 

CETRAR 1  A  CUCULLATA 

4 

4 

1 

CCTRARIA  ISLANOICA 

0.4 

0.  7 

3 

CETRARI A  RICHARDSONII 

4 

4 

1 

CLADONIA  GRACILIS 

4 

4 

1 

CLADONIA  POCILLUM 

4 

4 

1 

CLADONIA  SP. 

4 

4 

1 

DACTYL INA  ARCTICA 

0.  1 

0.  1 

4 

PELT  1  GERA  APHTMOSA 

4 

4 

2 

PELT  1  GERA  CANINA  S.L. 

4 

4 

1 

PERTUSARI A  OACTYLINA 

4 

4 

1 

SOLORINA  SP 

4 

4 

1 

THAMNOL  1  A  SU8UMF0RMIS 

0.4 

0.5 

3 

UNKNOWN  CRUSTOSE  LICHEN 

0  1 

0  2 

1 

NOS TOC  COMMUNE 

4 

4 

1 

NOSTOC  SP. 

4 

4 

1 
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Table  C2  (cont’d).  Species  data  summaries  of  all  stand  types. 


S  I  ANl)  TYPE 
NUMBER  OF  PLOTS 
PLUI  NUMBERS 


STAND  TYF’II 

number  ok  Ptors 

PlOl  NUHbERS 


MEAN  PCT 

STAND 

MEAN  PCT 

STANO 

T  A  AON 

COVER 

DEV 

N 

TAXON 

COVER 

DEV 

At  iiPLt.umiS  AlPINUS  ALPINUS 

0.  1 

0.  1 

1 

ASTRAGALUS  UMBELLATUS 

0  9 

0  0 

ARC IxOROsT IS  LATI  FOLIA  S  L 

1  2 

0  3 

2 

CARUAMI Nt  01 Gl TATA 

0  1 

0  0 

CANOAl-ilNE  0 1 1>  1  T  A 1  A 

0.  1 

0.0 

2 

CAREX  Ml  SANDRA  Ml  SANDRA 

0  1 

0. 0 

CARI  X  ADM  AT  1  L  IS  b  l 

3.8 

5  4 

1 

CAREX  ROTUNDATA 

4  6 

0  0 

CAKt  X  ROTUNDA  TA 

0.  J 

0.  1 

) 

CAREX  RIJPE&TR1S 

0.  1 

0  0 

CHKYSAMT MEMUM  1 NTEGR 1 KOL t  UM 

0.  1 

0  1 

1 

CAREX  SC1RPOIDEA 

0  6 

0.0 

DRY AS  1 NTEGR 1 FOL 1  A  l NTEGR l FOLIA 

0.9 

0.  1 

2 

CASS 1  OPE  ft  1 RAGOMA  TETRAGONA 

0  1 

0  0 

EOUISETUM  ARVENSE 

13.4 

18.9 

1 

Cl IRY  5  YN  1 1 IEMMI 1  1  NTEGR  l  FOL  1  UM 

0  1 

0  0 

EQMISiTMM  SCI  UPC)  IDES 

1 . 9 

2.7 

1 

UKAHA  Al  PINA 

0  1 

0  0 

EOUISF1UM  VAR IE DATUM 

0  5 

0.7 

1 

DRY  A;,  1  Ml  KURI  FOLIA  1  NTEGR  1  FOLIA 

44  2 

0  0 

ERI0PIIOPMM  AUGUST  1  FOL  1  MM  S  L. 

3  3 

1  8 

2 

EUMI  V-t  1  UM  VAK1LGAIUM 

0  1 

0  0 

EUtRFMA  riiUAROSU 

0  1 

0.  1 

1 

EUTREMA  EDWARDS  11 

0.  1 

0  0 

Ml  Nil/. P  1  I  A  ARC1ICA 

0.  1 

0  1 

1 

JUNCUS  BIGLUM1S 

0  1 

0  0 

1’AM.Y  A  lltliJi  CAIII  IS  NMD  1  CAUL  1  S 

0  1 

0  1 

1 

LLOYD  1  A  SEROTINA 

0  1 

0  0 

PI  IN  (.Ml  ARI  s  sUDLflCA  S  L 

0  1 

0.  1 

1 

M1NUART1A  AHCTICA 

0.3 

0  0 

IU(X.<«NMf1  V1VIPAPU/J 

0.  3 

0  4 

2 

PAPAVER  MACOUNII 

0.5 

0  0 

SAl  1  X  Hi  1  1  Cl i|  A  1 A  ut  T  i  CliLATA 

5  4 

7  6 

1 

PARRY A  NUOICAULIS  NUDICAULIS 

0  1 

0  0 

SAl  lx  ROT UNO 1 FOL 1  A  ROTUND 1  FOLIA 

30  3 

42  0 

2 

PEDICULAR  IS  CAPITATA 

0  1 

0  0 

SAXlKIfAGA  MIRCULUO  PROPINQUA 

0  1 

0  1 

1 

POLYGONUM  VIVIPARUM 

0.  1 

0  0 

SAX  I F  NAGA  opposi Tl FOLIA  opposi TIFOLI a 

0.5 

0  7 

1 

SAL  IX  ARCT 1 CA 

1 .0 

0.0 

SENLCIO  ATROPMRPMREUS  FRIG1DUS 

6  0 

8  5 

1 

SAC  IX  RLTICUIATA  RETICULATA 

1 . 3 

0  0 

Bl  EPIIAROSTOMA  TRI  CHOPHYLLUM  BREV  1  RE  TE 

0  3 

0  7 

1 

SAC  IX  KO 1  Ufltll KULI  A  POTUNDI  FOL  1  A 

5  6 

0  0 

LOPHU/IA  SP 

O  1 

0  1 

1 

S/aIIKxCA  i '1*0051  T  |  POL  1  A  OPPOS  I  T  1  FOL  1  A 

1  6 

0  0 

PI AGIOCHI 1  A  ARCT 1 CA 

4  0 

5  7 

1 

UNI  (.10  ATpiiPMFCI'UktUS  FRIGIOUS 

0  6 

0.0 

UNF  Mi  Hill  ILAFY  LIVERWORTS 

3  2 

3  2 

2 

St  Nl  CIO  1<|  SLO 1  FOl.  1  US 

0.2 

0  0 

AMI  M  OMNIUM  TURGIOMM 

0  t 

0  t 

l 

IJIJb  NiMti  DICOf 

0  ) 

0  0 

BP  A  l. Hi  Mil  Cl  ACF  At 

0  2 

0  3 

1 

L  OPIlOi  1 A  SP 

0  1 

0  0 

BtOUII  SP 

0  1 

0  0 

2 

PL AGIOCHI LA  ARCTICA 

0.  1 

0.0 

CAIII  i  1  1  UM  1  r  1  1  A  HIM 

O  6 

1  1 

1 

BRYUM  SP 

0.  1 

0  0 

<  A  it,  ,i  ul'l  MM  NIMRI  HIM 

0  1 

O  1 

1 

CAMPY L l UM  STELLATUM 

0  1 

0  0 

Ctrit  1  lll|l«n  ARC  r  I  T.lfM 

O  4 

0  6 

1 

0 1 DYMOOOM  ASPERIFOLIUS 

13  5 

0  0 

niNu  iniuM  sp 

0  5 

0  7 

1 

01  ST  1  CHI UM  CAPI LL ACCOM 

9  3 

0  0 

0 1  S  T  1  (.11 1  UM  CAPll.l  ACFlIM 

8  2 

10  3 

2 

D1TRICIIMM  FI.EXICAULE 

34  5 

0  0 

01  1 1<  1  (.HUM  F  I  F):  ICAIJI  E 

8  0 

11.3 

1 

ORLPANOCL  ADtJS  MNCINATUS 

6  0 

0  0 

DRI  PANOCI  AUMS  MNCINATUS 

4  8 

0  2 

2 

ENI.AI  YPT«  ALP l  NA 

0  1 

0  0 

ENCAI  YPTA  Al.P|  ma 

0  7 

1  0 

1 

MYPNtlfl  PROCEKRIMMM 

0  2 

0  0 

ENCAD  1*1  A  proclra 

0  1 

0  1 

1 

HYIIIUI  MViil  Ml  MM 

5  0 

GO 

LNCAIYPIA  SP 

0  1 

0  1 

1 

OKI  1  CO  l  HI  c  1  MM  CHI.YSEUIt 

0  1 

0  0 

MYI’NUM  SP 

0  1 

O  1 

1 

Torn  NIHYI'M'HI  111  TINS 

19  8 

0  0 

OR  I  Hu  IHi  TIMM  CHRYSEMM 

0  1 

0  » 

1 

TOKITLLA  ARC  T 1 CA 

1  3 

0  0 

II  MM  1  A  NHRVfGICA 

0  3 

0  4 

1 

TOP  ULA  RURAL  IS 

3  9 

0  0 

IMIti  HIM,  PIMM  n|  T t  N.» 

51  0 

410 

2 

UNF  MOWN  MOSS 

0  1 

0  0 

1  HP  Cl  1  1  A  Al  i  |  |  CA 

0  8 

1  1 

1 

CETRARIA  CMCULLATA 

0.  1 

0  0 

IJfll  II.  XIII  MOSS, 

1  0 

0  0 

2 

CE IRANI  A  OELISEI 

o  1 

0.0 

(.1  IKAIS  A  (if  l  ISt  1 

0  5 

0  7 

1 

Cl  lnAKI  M  1  SI  ANDICA 

0  1 

0  1 

1 

Ct  1  RAIMA  NIVALIS 

0  1 

0  f 

f 

Cl  A  DON  1  A  SP 

0  1 

0  1 

1 

DACTYl IMA  KAMULOSA 

O  1 

0  1 

1 

PFl T lurRA  CANINA  S  L 

0  1 

0  1 

1 

stereocaulon  alpinum 

0  5 

0  7 

1 

NOS  TOC  SP 

0  1 

0  I 

1 

s i and  type  us 

NUMBER  or  PIOTS  1 

1*10  1  NUMLI  RS  1103 


TAXON 


MEAN  PCT  STAND 
COVER  T-EV 


CAR|  X  AIHJAT  IMS  S  L 
EOUI  >t  I  till  VAR|  FGATUM 
LRIUPlIul.UM  •CIUUM  If  (»L  IUM  S  L 
pi  ui  i  mi  api  ,»in»t  riu  s  l 

KOI  I II  If  I  V  I  V  I  PAMIM 

i>A|  |  i«  I  #vllA  ’  A  RICHARDSON  I  I 
SAl  I  A  uVAl  I  rot  I  A  OVAL  1  KOI.  1  A 
SAl  |  y  RFTICIJIATA  RE  1  I  01 II  A  TA 
HRYUM  SP 

CAM  IFNOilN  RICHARDSON  I  I  ROBUSTUM 
CAMPY!  I  MM  STEL LATUM 
Cl  NCI  I  IN  MM  ARC T I  CUM 
CRA  |  OMf  MlfON  ARC  T  I  CIJM 
Oli.tU.HIUM  CAPII  LACK  MM 

[IRK  PANT  ill  ADDS  I  UUPOOIOIDES  BREV I FOL I  US 
OP  (no  I  |lf  Cl  lift  r  HR  V  SHIM 
MNI  l«,V /II  MoSS 


0  0 
0  0 
0  0 
0  0 
0  0 
0  0 
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Table  C2  (cont’d). 


STAND  TYPE  UlO 

NUMBER  OF  PLOTS  4 
Pi  OT  NUMBERS  1002 


TAXoN 


Al  Gl'tCURUU  ALPINUS  ALP1NUS 
Al  IGl-oSACF  CHAMAEJASME  LEHMANN  I  ANA 
ANUKOSACE  SEPTFNTR I ONAL I S 
ARC! AGROST 1 S  LATI FOLIA  S.L. 

ASTRAGALUS  ALPINUS 
BROMUS  PUMPELL 1  ANUS  ARCT1CUS 
CAROAMINE  DIG  I  TATA 
CAREX  BIGELOW  I  I 

CERASTIUM  BEERING  I ANUM  BEERINGIANUM 
ORABA  SI*. 

DRY AS  I NTEGR 1 FOL l A  l NTEGR I  FOLIA 

FCSHICA  BAT  FINENSIS 

FES  I  OCA  RUBRA 

LlOYDIA  SEKOTINA 

U»::ui  A  COMPUSA 

PAP  AVER  l  APRON  I  CUI1  OCC  I  DENT  ALE 

PAPAVLK  MACOUN I  I 

PARRY A  MUD 1  CAUL  IS  NUDICAULIS 

PtDICULARlS  CAPITATA 

POA  ALP  I  GENA 

POA  GLAUCA 

POLE MON l UM  BOREALE 

POLYGONUM  VIVIPARUM 

P01CNTILLA  UNI  FLORA 

RANUNCULUS  PEDATIFIDUS  AFFINIS 

SAC I  HA  INTERMEDIA 

SAL  I  X  RETICULATA  RE11CULATA 

SALIH  RuTUMDI FOLIA  ROTUNDI FOL I  A 

SAIi.GMJRLA  ANGUS T  I  FOL  I  A 

SAX  1 1  LAC#-  CAF.SPI  1USA 

SAMI  RAG  A  HIERACIFOLIA 

SmXIFRAGA  OPPOS I T I FOL I  A  OPPOS I T I FOL I  A 

SENECIO  ATROHURPUREUS  FR1GI0US 

SI ELLAR I  A  LAETA 

TARAXACUM  PHYMATOCARPUM 

UNKNOWN  MONOCOT 

UNKNOWN  DICOT 

ANAS TROPHY LLUM  M1NUTUM 

UNKNOWN  LEAFY  LIVERWORTS 

AUl  AUXIN  I  UM  ACUMINATUM 

AUI.  ALUMINUM  PALUSTRE 

DRY  III  I  ARC1I  CUM 

BRYUM  •»  1 1  NO  I R I  CHUM 

BRUM  * . 

CAI  I  HFOON  SP. 

CLRAIONUM  PURPUREUS 
CHAT  Uf  It.lJKON  ARCTICUM 
DICRANUM  ANGUS! UM 
DICRANUM  ELONGATUM 
DRFPANOCLADUS  UNC1NATUS 
ENCALYPTA  SP. 

FUNARIA  ARCTICA 

HYL-OCOM I  UM  SPLENDENS  OBTUS I  FOLIUM 

LEPTOBRYUM  PYRIFORME 

MEESIA  ULIGINOSA 

MNIUM  BLYTTI I 

ONCOPHORUS  WAHLENBERGI I 

POL  I TRI CHASTRUM  ALPINUM 

RHACOMI TRI UM  LANUGINOSUM 

RHYTIDIUM  RUGOSUM 

STEGONIA  LATI FOLIA  PI L I FERA 

THU I D I UM  ABIETINUM 

TIMM I  A  AUSTRIACA 

TOMENTHYPNUM  Nl TENS 

TORTULA  RURAL  IS 

UNKNOWN  MOSS 

CETRARI A  CUCULLATA 

CETRARI A  ISLANDICA 

CLADONIA  SP. 

DACTYL  I NA  ARCTICA 
EVERNIA  PERFRAGI L I S 
LECANORA  EPIBRYON 
L0PA01UM  FECUNDUM 
PELT  I  GERA  APHTHOSA 
PELT  I  GERA  CANINA  S.L. 

THAMNOLIA  SUBULIFORMIS 


STAND  TYPE  U12 

NUMBER  OF  PLOTS  2 

PLOT  NUMBERS  1 303  1311 


MEAN  PCT 

STAND 

MEAN  PCT 

STANO 

COVER 

DEV 

N 

TAXON 

COVER 

OEV 

N 

3  7 

7  5 

1 

CARLX  AUUATILIS  S  L 

30  5 

17.7 

2 

* 

♦ 

1 

DRABA  LACTCA 

0  5 

0  7 

1 

0  5 

l  .0 

2 

DUIMMT1A  FI  SHERI  S  L. 

0  1 

0  1 

1 

3.0 

5  3 

3 

ERIOPHORUM  ANGUS 1 1 FOL 1 UM  S  L 

20  0 

31 . 2 

2 

0  3 

0.5 

1 

III 1  Kin. Ill  OL  FAUCI  FLORA 

0.  1 

O.  1 

1 

0  3 

0.5 

1 

PFTASI1LS  FKIGIDUS 

0.  1 

0.  1 

1 

0  3 

0  5 

1 

POA  ARCTICA 

0  6 

0  6 

2 

6.0 

12.0 

1 

POLYGONUM  VIVIPARUM 

0  1 

0  1 

1 

3  2 

2  9 

3 

SAL  IX  ARCTICA 

0  2 

0  3 

1 

♦ 

♦ 

1 

SAL  IX  OVAL  1  FOLIA  OVAL! FOLIA 

0  8 

1  1 

1 

115 

22  3 

3 

SAL  IX  PLAN  1  FOLIA  PULCMRA  PULCHRA 

17  5 

3  5 

2 

1 . 2 

1  9 

2 

SAXITRAGA  CERNUA 

0  1 

0  1 

1 

1 . 7 

3  5 

1 

UNKNOWN  LEAFY  LIVERWORTS 

0  4 

0  6 

t 

♦ 

♦ 

1 

AULACGMNIUM  PALUSTRE 

0  1 

0  1 

1 

0.8 

1  5 

1 

AULACOMNIUM  TURGIDUM 

0  1 

0.  1 

1 

* 

♦ 

1 

DRALHYTHECI ACEAE 

0  5 

0  7 

1 

0.0 

1  5 

1 

BRACHYTHEC 1 UM  GROt NL AND  1  CUM 

0  1 

0  1 

1 

0  0 

1  5 

1 

BRYUM  SP 

1  2 

i  a 

1 

3.5 

7  0 

1 

CaU.ITCCON  SP 

0  2 

0  3 

1 

22  5 

22.2 

3 

CAMPY LIUM  STELLATUM 

5  1 

7  2 

1 

♦ 

♦ 

1 

CINCl  IUIUM  ARCTICUM 

0  1 

0  1 

1 

0  3 

0  5 

1 

DIC.RANUM  ANGUS  1UM 

1  0 

1  4 

1 

1  3 

2.5 

2 

DICRANUM  ELONGATUM 

7  5 

10  G 

1 

5.0 

6.  9 

3 

DISTICHIUM  CAPILLACEUM 

2  2 

3  2 

1 

0  5 

1 . 0 

2 

DRFPANOCLADUS  LYC0P0D1 0 1 DES  BREVIFOl 

1  US  0  1 

0  1 

1 

♦ 

♦ 

1 

DREPANOCLADUS  SP 

0  5 

0  7 

1 

3  7 

7  5 

1 

HYPNUM  SP 

0  1 

0  1 

1 

22  0 

38. 7 

3 

MNIUM  RUG l CUM 

0  1 

0  1 

1 

3  7 

7.  S 

1 

ONCOPHORUS  WAHLENBERGI 1 

0  1 

0  1 

1 

0  0 

1  5 

1 

POL  1 TRI CHASTRUM  ALPINUM 

7  1 

9  6 

2 

♦ 

♦ 

1 

POML 1  A  SP 

0  l 

0  1 

l 

0.5 

1 . 0 

1 

TOMENTHYPNUM  Nl TENS 

1  0 

1  4 

1 

♦ 

♦ 

1 

CETPmRJA  IStANUICA 

0  1 

0.0 

2 

0.0 

1 . 5 

1 

Cl  A|>- INI  A  GRACILIS 

0  1 

0  1 

1 

1  0 

2  0 

1 

Cl  MlKJNI  A  Fil  l  LLUPHORA 

0  1 

0  0 

2 

1 . 2 

2  5 

1 

CLADONIA  PUCILLUJ1 

0  1 

0.  1 

1 

0.  1 

0.  1 

2 

DACTYLINA  ARCTICA 

1  0 

1  4 

1 

♦ 

♦ 

1 

OCHROLECHIA  FRIGIDA 

0  1 

0  1 

1 

0  1 

0  1 

2 

PFLTIGLRA  APHTHOSA 

0  1 

0  1 

1 

1 . 2 

2  5 

1 

PfcLT IOFRA  CANINA  S  L 

0  l 

0  1 

1 

♦ 

♦ 

1 

SOLORINA  SP 

0  1 

O  1 

1 

♦ 

♦ 

1 

SPHAEROPHORIJS  GLOBOSUS 

0  1 

0  1 

1 

* 

♦ 

1 

THAMNOLIA  SUBULIFORMIS 

1  0 

1  .  3 

2 

4.7 

6.9 

3 

0.3 

0.5 

1 

♦ 

♦ 

1 

♦ 

♦ 

1 

0.5 

1  0 

1 

SI  AMD  1  H’K  Ul  3 

0,5 

1 .0 

1 

mumdl  t<  oi  piots  i 

1 . 2 

2.5 

1 

Him  NUMBERS  1309 

0.  1 

0.  1 

2 

♦ 

♦ 

1 

MEAN  PCT 

STAND 

0.0 

1 . 5 

1 

TAXON 

COVER 

DEV 

N 

♦ 

1 

1 

COCHLEAR  1  A  OFFICINALIS  ARCTICA 

0.2 

0  0 

1 

♦ 

1 

DUPONT l A  FI  SHERI  S.L 

43  0 

O  0 

t 

♦ 

♦ 

1 

CRI OPIIORUM  ANGUS  Tl  FOLIUM  S  L 

0  t 

0  0 

1 

0.3 

0.5 

2 

PUCCI  NELLI  A  ANDERSON  1  I 

1  3 

0  0 

1 

0  3 

0.5 

1 

SAL  IX  OVAL  1  FOLIA  OVAL  1  FOLIA 

0  1 

0  0 

t 

1 .0 

2.0 

1 

STH  LAIMA  MUM  I  FUSA 

0  7 

0.0 

1 

♦ 

1 

UNI  MOWN  MOSS 

0  1 

0  0 

1 

5  7 

9  6 

2 

0  3 

0  5 

2 

0  5 

1  0 

2 

3. 0 

7  5 

2 

STAND  TYPE  U14 

0  6 

1 . 0 

3 

NUMI3FR  OF  PLOTS  2 

* 

* 

1 

PLOT  NUMBERS  1204  1210 

0  1 

0  i 

2 

* 

♦ 

1 

MEAN  PCT 

STAND 

* 

* 

1 

1  AX'.N 

COVER 

DEV 

N 

0.  1 

0  1 

2 

* 

♦ 

1 

f  l  Oil  i.URUS  ALPINUS  ALPINUS 

2  0 

2  6 

1 

* 

* 

1 

ARC  1  AGl<US  1  1  S  LA  11  FOll  A  S.L 

0  1 

0  1 

1 

0  5 

1  0 

2 

C>  RE  X  AUUATILIS  S  L 

24  7 

0.4 

2 

♦ 

* 

1 

U  REX  SC1RPOIDEA 

0  1 

0  .  1 

1 

0  1 

0.  1 

2 

DRYAS  INTEGRI FOLIA  INTEGR1 FOLIA 

7  9 

0  1 

2 

EOUISETUM  VAR  1 EGATUM 

1  1 

1  3 

2 

EKIOPHORUM  ANGUST 1 FOL 1 UM  S  L. 

0  1 

0  1 

I 

PEDICULARIS  CAPITATA 

0  1 

0  1 

1 

POA  SP 

1  0 

1  4 

1 

P01  YGONUM  VIVIPARUM 

1  6 

0  6 

2 

SAL  IX  ARCTICA 

0  1 

0  1 

1 

SAI  IX  1  ANA  T  A  RICHARDSON  It 

0  1 

0  1 

1 

SAI  1  X  OVMl.l  FOLIA  OVAL  1  FOLIA 

0  9 

0  1 

2 

SAI  I  a  RlllCULATA  RETICULATA 

0  1 

0  1 

1 

3AXIIKAGA  HIRCULUG  PROP  1 NUUA 

0  1 

0  1 

l 

Still  »\l<  I  A  l  AFT  A 

0  6 

0  5 

2 

Uni  mown  monocot 

0  5 

0  7 

1 

BRYUM  SP 

0  1 

0  1 

l 

CAMPY L 1 UM  STELLATUM 

0  1 

0  0 

2 

CATOSCOPIUM  NIGRITUM 

0  1 

0  1 

1 

DISTICHIUM  CAPILLACEUM 

0  1 

0  l 

1 

ENCALYPTA  SP 

0  1 

0  0 

2 

UNF NOWN  MOSS 

0  1 

0  1 

1 

TO 
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Table  C2  (cont’d).  Species  data  summaries  of  all  stand  types. 


STAND  TYPE  Ml 

NUMBER  OF  PLOTS  4 

PLOT  NUMBERS  1404  1407 

TAXON 

CAREX  AUUAT1LIS  S.L 

1414  T42u 

MEAN  PCT 
COVER 

12.  ! 

STAND 

DEV 

11.6 

N 

3 

STAND  TYPE  M2 

NUliUER  OK  PLOTS  6 

PIU1  NUMBERS  040 A  040B  1304 

15T1  1516 

TAXON 

1308  1501 

MEAN  PCT  STAND 
COVER  DEV 

1503 

N 

CARl  X  ATROfUSCA 

0.  1 

0  1 

2 

CAREX  AQUATILIS  S.L. 

33.4 

26.  1 

8 

CAREX  Ml  SANDRA  Ml  SANDRA 

2  2 

3.9 

2 

CAREX  ATROFUSCA 

0.4 

0.7 

5 

CAKE  V.  RAKI I  LORA 

14  6 

14.0 

4 

CAREX  MARINA 

0.2 

0.6 

3 

CAREX  KO IUNUATA 

0.6 

1 . 6 

1 

CAREX  MEMBRANACEA 

0  2 

0.4 

1 

CAREX  SUBSPATHACEA 

0.9 

1  .  1 

3 

CAREX  Mi  SANDRA  MI  SANDRA 

♦ 

♦ 

3 

CIIRY  SAN  i  HE  MUM  1 N 1 EGR 1 FOL 1 UM 

♦ 

♦ 

1 

CAKEX  RARI FLORA 

0.  1 

0  4 

2 

DRABA  LACTEA 

♦ 

♦ 

1 

CAREX  ROTUNDA1A 

0.7 

1  1 

5 

DRY AS  1  NT EGR 1  FOLIA  INTEGRI FOLIA 

♦ 

♦ 

1 

CARLX  SAXATILIS  LAXA 

0.6 

1 . 0 

4 

EOUISETUM  VAR  1 EGATUM 

0.  1 

0.  1 

3 

CARLX  VAGINATA 

♦ 

■* 

1 

ERIOPHORUM  ANGUSTI FOLIUM  S.L. 

2.0 

2.2 

3 

CAREX  SP. 

0.3 

0.6 

4 

ER 1 OPHORUM  RUSSEOLUM 

0. 8 

0.9 

3 

DRY AS  INTEGRI FOLIA  INTEGRI FOLIA 

0  1 

0.  1 

4 

J UNCUS  bl GLUM  IS 

0.  1 

0.  1 

2 

DUPONT  1  A  FI  SHERI  S.L 

0.2 

0.3 

6 

PEDICULAR! S  SUDETICA  S  L. 

0.6 

0.4 

4 

EOUISETUM  VAR l EGATUM 

0.6 

1 .5 

6 

POLYGONUM  VIVIPARUM 

0.  1 

0.  J 

3 

ERIOPHORUM  ANGUST 1 FOL 1 UM  S.L. 

6.3 

7.  1 

7 

SAL  1 X  ARC  T 1 CA 

0.  1 

0.  1 

3 

ERIOPHORUM  RUSSEOLUM 

0.2 

0.3 

4 

SAL  IX  OVAL 1  FOLIA  OVAL  1  FOLIA 

♦ 

♦ 

1 

HI EROCHLOE  PAUCI FLORA 

0.  1 

0.4 

1 

SAL  IX  PlANirOLlA  PULCHRA  PULCHRA 

0.  1 

0.3 

1 

JUNCUS  BI GLUM  IS 

0.  1 

0.  1 

4 

SAI  IX  RETICULATA  RETICULATA 

0.  1 

0.  1 

2 

PEDICULAR IS  SUDETICA  INTERIOR 

0  1 

0.2 

1 

SAX  1  FRAGA  FOi  lOl.OSA 

0.2 

0.2 

3 

PEDICULAR IS  SUDETICA  S.  L. 

0.6 

0.7 

5 

SAX  1  FRAG A  HIRCULUS  PROP  t  NQUA 

0.4 

0.4 

3 

POLYGONUM  VIVIPARUM 

0.  1 

0  1 

6 

SILL NE  WAEtl  BERUELLA  ARCTICA 

0.  1 

0.  1 

2 

SAL  IX  ARCTICA 

0.  7 

1 . 3 

7 

UNKNOWN  DICOT 

♦ 

♦ 

1 

SAL  IX  LANATA  RICHARDSON  II 

0.  1 

0.  1 

3 

UNKNOWN  LEAFY  LIVERWORTS 

0.  1 

0.  1 

1 

SAL  IX  OVAL  l  FOL.  1  A  OVAL  I  FOLIA 

l  .  2 

3  2 

5 

AULACOMNIUM  TURGIDUM 

♦ 

♦ 

1 

SAL  IX  RLTICULATA  RE  I 1 CULATA 

0.  1 

0.  1 

4 

BRACNY  THEC 1 ACEAE 

♦ 

♦ 

1 

SAXIFKMGA  HIRCULUS  PROP1NOUA 

0.2 

0.3 

4 

BRYUM  SP 

0.3 

0.5 

2 

SAX  1 FKAGA  OPPOS 1 T 1 FOL 1  A  OPPOS I T 1 FOL 1  A 

♦ 

♦ 

3 

CALM  ERGON  RICHARDSON  1  1  ROBUSTUM 

♦ 

♦ 

1 

SILENE  WAHLBERGELLA  ARCTICA 

♦ 

« 

1 

CALL  1  ERGON  SP 

0.3 

0.6 

I 

UNKNOWN  DICOT 

♦ 

♦ 

1 

CAMPYLIUM  STELLATUM 

0.3 

0.5 

2 

ANEURA  PINGUIS 

0  1 

0.2 

3 

CINCLIDIUM  ARCTICUM 

0.2 

0.3 

1 

BLEPHAROSTOMA  TRI CHOPHYLLUM  BREVIRETE 

0.3 

0.7 

1 

CINCLIUIUM  STYGIUM 

♦ 

♦ 

1 

UNKNOWN  LEAFY  LIVERWORTS 

0.  1 

0.4 

2 

Cl  NCI  IUIUI1  SP 

♦ 

♦ 

1 

BRACNY THEC 1 ACEAE 

♦ 

♦ 

1 

01  Ml  CHI  UM  CAP  1  LL.ACEUM 

♦ 

♦ 

1 

BRYUM  SP. 

0.6 

0.8 

7 

01  TNI  CHUT1  FLEXICAULE 

♦ 

♦ 

1 

CALL  1  ERGON  RICHARDSON II  ROBUSTUM 

3.2 

2.2 

6 

iJRLPANOCLADUS  lycopodioides  brev 

FOL I  US  21.0 

16.8 

4 

CAI  L  1  ERGON  SP. 

0.  1 

0.  1 

1 

FISSIOCNS  SP. 

♦ 

♦ 

1 

CAMPYLIUM  STELLATUM 

2.2 

3.6 

6 

MEESIA  TRIQUETRA 

♦ 

♦ 

1 

CA TOSCOPI UM  NIGRITUM 

1 . 0 

1 .9 

5 

MNIUM  BtYTVI 1 

♦ 

♦ 

1 

CINCLIUIUM  ARCTICUM 

2.3 

6.4 

3 

ONCOPMORUS  WAHLENBERGI I 

♦ 

♦ 

1 

CINCLIDIUM  LAT1 FOLIUM 

6.0 

6.  1 

7 

ORTHO THEC 1 UM  CHRYSEUM 

0  l 

0.2 

1 

DIS11CHIUM  CAPILLACEUM 

5.4 

6.8 

7 

POLYTRICHACEAE 

♦ 

♦ 

1 

01 TRI CHUM  FLEXICAULE 

♦ 

♦ 

2 

R  MY  T 1 D 1 UM  RUGOSUM 

0  1 

0.  1 

1 

DRLPANOCLAOUS  LYCOPODIOIDES  BREV 1 FOL 1  US  31.0 

22.3 

7 

SCURPIDIUM  SCORPIO  IDES 

19.5 

37.0 

2 

ENCALYPTA  ALPINA 

0.  1 

0  1 

4 

SPIACIINUM  VASCULOSIJM 

♦ 

♦ 

1 

ENCA1.YPTA  SP. 

♦ 

♦ 

1 

UNKNOWN  MOoS 

0  5 

0.6 

3 

FI  SSI  DENS  SP. 

♦ 

♦ 

1 

CLADOrilA  GK  ACT  LIS 

♦ 

♦ 

1 

MEESIA  TRIQUETRA 

3.6 

5.7 

4 

CL  ADONI A  SOUAMOSA 

♦ 

♦ 

1 

MEESIA  ULIGINOSA 

0.6 

1 .4 

3 

OACTYUNA  ARCTICA 

♦ 

♦ 

1 

MNIUM  BLYTTI l 

♦ 

♦ 

1 

LECANORA  epibryon 

♦ 

♦ 

1 

ORTHOTHECIUM  CHRYSEUM 

0.9 

2.  1 

4 

SOLORINA  SP 

♦ 

♦ 

1 

SCOKPIDIUH  SCORPIOIDES 

4.7 

9.5 

3 

THAANOLIA  SUBULIFORMIS 

♦ 

♦ 

I 

SCORPIDIUM  TURGESCENS 

♦ 

♦ 

1 

NOS TOC  COMMUNE 

1 .6 

2.2 

2 

TIMMIA  AUSTR1ACA 

TIMMIA  MEGAPOL 1 T ANA  BAVARICA 
TOMENTHYPNUM  NITENS 

TORTULA  RURAL  IS 

UNKNOWN  MOSS 

CETRAR1 A  ISLAND ICA 

THAMNOLIA  SUBULIFORMIS 

NOS TOC  COMMUNE 

♦ 

♦ 

0.  1 
♦ 

0.3 

♦ 

♦ 

2.2 

♦ 

♦ 

0.4 

♦ 

0.8 

♦ 

♦ 

3. 1 

1 

1 

2 

1 

4 

1 

1 

6 
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Table  C2  (cont’d). 


STAND  TYPE  M3 

NUMBER  OF  PLOTS  2 

PLOT  NUMBERS  1203 


STAND  TYPE  M7 

NUMBER  OF  PLOTS  I 

PLOT  NUMBERS  1107 


MEAN  PCT  STAND 
COVER  DEV 


MEAN  PCT  STAND 
COVER  DEV 


CARL AMINE  PRATLNSIS  ANGUS Ti FOLIA 
CAKLX  AUUATILIS  S  L 
DRY AS  I N f EOR I FUL I  A  I NTEGRI FOL I  A 
DUPONT  I  A  I  I  SHERI  S  L. 

CQUISETUM  VAR I  COAT UM 
PEDICULARIS  SUDETICA  S.  L. 

POLYGONUM  V I  V I PARUM 

SAL  IX  ARCTICA 

SAL  IX  LANATA  RICIIARDSONM 

SAl  I  X  OVAL  I FOL IA  OVAL  I FOL I  A 

SAXIFRAGA  HIRCULUS  PROPINOUA 

UNKNOWN  THAl.LOl  D  LIVERWORTS 

BR'iUH  SP 

CAI  I  11  RUUN  PICHARDSONI  I  ROBUSTUM 
CaIH  i  I  I  UN  ST  El  LA  Tllll 
CAM. SCOP  I  UFI  NlGRI  fUM 
CIMCLIDIUM  ARCTICUM 
ClNuLiniUil  LAT I  FOLIUM 
DISriCHlUfl  CAP  l  LLACEUM 

DREPANOCLADUS  LYCOPUO I O I OES  BREVIFOLIUS 

ENCALYPTA  SP 

MEESIA  TRIUUETRA 

MEESIA  ULIGINOSA 

UNKNOWN  MOSS 

NOS  FOG  COMMUNE 


STAND  TYPE 
NUMBER  OF  PLOTS 
PLOT  NUMBERS 


MEAN  PCT  STAND 


CAKLX  AUUATIL IS  S.  I 

CART  X  KOI  UNDATA 

CARI  x  :  fthAl  IL  IS  I  AXA 

I  l<  I  uliM  iKMJIi  ANGUST I  FOLIUM  S.L. 

ERIUITIORUM  KUSSEOl  Ul  l 

ERI  U.'lluRUII  SCHEUCHZFRI  SCHEU 

PLDI CULARI  S  SUDETICA  S  L. 

CALL .  I  ERGON  SP 


ALuPE GURUS  ALPINUS  Al  P I NUS 

AMI  i  lot  IE  PARV  I  Fl.ORA 

ARCl  AliROST  I  S  LAT  I  FOL  I  A  S.L 

OLSCHAMPS I  A  CAESPITOSA  ORIENTAL  IS 

OUPONTIA  FI  SHERI  S.L 

EOUISETUM  ARVENSE 

EQUISETUM  VAR  I  EGA TU" 

JUNCUS  CASTANCUS  C:Al  TANEUS 
POLYGONUM  VI VI PARUM 
SAL  IX  ARCTICA 

SAL  I  X  OVAL  If  Oil  A  OVAL  I FOL I  A 

UNKNOWN  MONOCOT 

UNI  NOUN  DICOT 

BR  •  Ul  I  SP 

UNI  NMWN  MOSS 


STAND  TYPE 
NUMBER  OF  PLOTS 
PLOT  NUMBERS 


CARL  X  AQUA T I  LIS  S.L 
DUPUN  I  I  A  F  I  Sill. R  I  S  I. 

ERIOIIluRUM  ANGUS T  I  FOl  1  UM  S  L 

ERI  t,IT INRUM  SCIILUCHZER 1  SCHEUCHZERI 

SAl  I  a  OV Al  Iful  I  A  OVAL  I  FOL  I  A 

SAX  I  I  PAQ A  CtKNUA 

BRYUM  10UT l FOLIUM 

CALL  I »  RGON  SP 

CAMPYLIUM  S1ELLATUM 

MM I UM  ANDREWS  I ANUM 

UNKNOWN  MOSS 


MEAN  PCT  STANO 
COVER  DEV 


SI  AND  TYPt  M9 

IIUMDLK  OF  PLOTS  2 
PI  UT  NUMBERS  1302 


MEAN  PCT  STAND 
COVER  DEV 


BRAY  A  SP 

CAREX  AQUA  T I L I S  S  L. 

CAREX  ROTUNOATA 
CAREX  SP 

DRYAS  I  Ml EGR I FOL I  A  I NTEGR I FOL I  A 

DUPONT  I  A  FI  SICRI  S.L 

EPIUjUIUM  LAT  I  FOLIUM 

EUIH  :  l  TUN  APVLNSE 

l t  iif i  si  i  um  var  i  e  ga  run 

ERluPNuPUiT  ANGUS  I  1  FOLIUM  s  l 

EMuPMDKUM  RUSSFOLUM 

GENIlANtlLA  PROPINOUA  PROP  I NQUA 

JUNCUS  B I  GLUM IS 

PEDICULARIS  SUDETICA  S  L 

POLYGONUM  VI VI PARUM 

SAL  IX  ARCTICA 

SAL  IX  LANATA  RICHARDSONII 

SAl  I  X  OVAL  I  FOL  I  A  OVAL  1  FOL  I  A 

SAL  IX  RETICULATA  RETICULATA 

SAl  I  X  RO IUMDI FOL I  A  ROTUND I FOL I  A 

SAXIFRAGA  1 1 1 RCULUS  PROPINOUA 

SAX  | }  KAi ,  \  oltOS  I  T  IFOl  1  A  GPPOS  1  T  I  F  OL  I  A 

S  IH  I  AIM  A  l  Af  1  A 

Thai  i  l  irum  ai  pi  mum 

Wl  I  Hit  MM/  PHY  SOUL  "> 

uriniouu  dicot 

UNKNOWN  l.LAFY  LIVERWORTS 
BRYUM  SP 

CAI  LI  ERGON  RICHARDSONII  ROBUST UM 
CALL  I  ERGON  SP 
CAMPYLIUM  STELLATIlM 
CATOSCOPIUM  NIGfMTUM 
CIMCLIDIUM  LAT I  FOLIUM 
DISTICHIUM  CAP  I LLACEUM 
Dl  THIMfUM  FI  LXICAIII  E 

UF’LPAIIUCL  AUUS  l  YCOPGUI  HIDES  BREVIFOLIUS 

ENCAIYPIA  AIP1NA 

Ml  I  3|  A  IRinur.TPA 

OIIUH  ..  U  .  WAIII  ENISLRol  I 

OR  l Hi i  MU  tl*  c.UMi'  .FUrl 

PHlLOIlOll  i  FUNi/'IA  PIJMILA 

UNMJGWN  MOSS 


STAND  TYPE  MIO 

NUMUFR  OF  PLOTS  I 
Pl.t)  I  IIUMBERS  1310 


MEAN  PCT  STAND 
COVER  DEV 


CmRLX  AGUAT ILIS  S.L. 

CARE  X  SP 

HURON  11  A  FI  SHERI  S  L 
ERIOPIIORUM  ANGUS  T  I  FOLIUM  S.L 
HI EROCHLOE  PAUCIFLORA 
PEDICULARIS  SUDL1ICA  S  L 
SAL  IX  OVAL  I FOL I  A  OVAL  I FOL I  A 
SAXIFRAGA  CERNUA 
STEIl  ARI A  LAE  TA 
UNI  IIOWN  LEAI  Y  LIVERWORTS 
BRYUM  SP 

CAMPYLIUM  STF.I.l  ATlIM 
CPA  UiNLUROII  ARCTICUM 
DIM  I  Ull  UM  CAPII.lACtUM 

NllPANUll  AUUS  L  YcOI'ODl  O I  DES  BRtVIFOLlUS 
GTICOPHI  iRUS  WAHL  EIIUbRGI  I 
U  ADONI  PHYt.LOPIIOKA 
THAMNOLIA  SUBULIFOHNlS 
UNKNOWN  CRUSTOSE  LICHEN 
MOSTOC  COhMUNE 


STAND  TYPE 
NIJSiCFR  C.F  PLOTS 
PICT  NUMBERS 


MEAN  PCT  STAND 


C  ARf  *  /  ljUA  I  Ills  S  L 
UlIPl  ill  I  I  a  F|  SMI  I  I  »  I 
S *» I  I  X  l  IM.I  I  A  o  'AL  IFOl  I  A 
*.  i  I  I  l  •  P  I  A  I  A (  I  A 


MEESIA  fRIOUETRA 

♦ 

♦ 

1 

MEAN  PCT 

STANO 

SCORPIDIUM  SCORPIOIDES 

26.0 

25  2 

3 

TAXON 

COVER 

DEV 

N 

NOSTOC  COMMUNE 

6  3 

110 

3 

CAREX  SUBSPAT HACE A 

75.2 

14.5 

2 

PUCCI  NELLI  A  PHRYGANODES 

\S  6 

20  T 

2 

STELLAR  I  A  HUMIFUSA 

1  0 

1 . 3 

2 

F<H  M^ 

CAMPYLIUM  STELLA! UM 

0  1 

0.  1 

1 

IIUIM'.IK  ol  runs 

UNKNOWN  MOSS 

0  1 

0.  1 

1 
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Table  C2  (cont’d).  Species  data  summaries  of  all  stand  types, 


MANU  TYPE 

MUI1PLR  OK  PLOTS 
liOl  NUMBERS 

El 

3 

1402 

1408 

1518 

STAND  TYPE 

NUMBER  OK  PiOTS 

PI  «jl  NUMutKS 

E2 

3 

UOOA 

OGOB 

1  307 

TAXON 

MEAN  PCT 
COVER 

STAND 

DEV 

N 

TAXON 

MEAN  PCT 
COVER 

STAND 

DEV 

CALTHA  PALUSTR l S  ARCTICA  ♦  ♦ 

CAREX  AQUA T I L i S  S.L.  24  7  6.1 

CR10PH0RUM  ANGUST I  FOLIUM  S.L.  10  0.9 

Eh  I OPUORUM  RUSSEOLUM  0.3  0  6 

ERIOPIIOKUM  SCHEUCH2ERI  SCMEUCHZERI  1.7  15 

RANUNCULUS  PALL  AS  l  l  0.2  0  3 

U1 R  I  i.UL  A»<  |  A  VULGARIS  MACR0RH1 ZA  ♦  ♦ 

UNKNOWN  iRUTICOSF  LICHEN  ♦  ♦ 


MEAN  PCT  STAND 

TAXON  COVER  DEV 

SinwMUiuri  scokpioides  ior  o  o  o 


1  ARC  I  Of  111  LA  FULVA  24.6  5.0 

3  CARL >  AQUATILIS  S  L  1.7  2.1 

3  UTKICUlARiA  VULGARIS  MACR0RH1ZA  ♦  * 

1  SCORPIO l UM  SCORPIO  IDES  0.5  0.9 

2 


STAND  TYPE  k  3 

NUMl'.LR  Of  PLOTS  1 
PLOT  NUMBERS  1  20C 


l* '  pi  ipi  y>.PT 


VV'l'VWl 


J*  I 


'J-\\ 

V.-. 

V.-. 

w« 


w 
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Table  C3.  Growth-form  summaries  for  all  stand  types.  The  units  are  percentage  of  cover. 


VEGETATION  TYPE 

1  2 


B  1 

4  7.93 

.  28 

B2 

51.23 

.  10 

B3 

18.00 

0 

B4 

0 

0 

QS 

38.00 

0 

BG 

42.  10 

0 

B  7 

0 

0 

B3 

0 

0 

39 

0 

0 

BIO 

0 

0 

B  1  1 

0 

0 

B 1  2 

0 

0 

B 1  3 

8.67 

0 

BM 

75  00 

0 

B 1  5 

1  50 

0 

U1 

15.05 

.  03 

U2 

20.60 

2  60 

U3 

32.27 

36 

IM 

19.30 

0 

U5 

0 

0 

UG 

25.53 

36.93 

U7 

.  90 

0 

UQ 

0 

0 

U9 

44 . 20 

10 

U10 

11.52 

0 

U11 

0 

0 

U 1  2 

0 

0 

U1  3 

0 

0 

U 1  4 

7  90 

0 

U15 

0 

0 

Ml 

03 

0 

M2 

.  06 

0 

M3 

05 

0 

M4 

0 

0 

M3 

05 

0 

MG 

0 

0 

M7 

0 

0 

Mb 

0 

0 

M9 

0 

0 

M 1  0 

0 

0 

Ml  1 

0 

0 

El 

0 

0 

E2 

0 

0 

E3 

0 

0 

EVERGREEN 

SHRUB  LT 

3CM 

LVERGKEEN 

SHRUB  10- 

30  CM 

DEC  1 DUoUS 

SHRUB  LT 

3CM 

DECIDUOUS 

SHRUB  3-10CM 

Lfc'CI  QUOIJK 

SHRUB  10- 

<OCM 

UNKNOWN  MONOCOT 

CEASPITOSE  GRAM  1  NO ID  MONO 

b  SINGLE  Gl ‘AMINO  10  NONOCOT 
9  NON -GRAM  I  NO  ID  MOIIOCOT 

10  UNKNOWN  DICOTYLEDON 

11  CUSHION  D I CU  TYLEDON 


3 

4 

GROWTH  FORM  COOE 
5  6  7 

0 

45 

0 

0 

0 

.  27 

3. 25 

6.60 

.  17 

0 

0 

1 . 50 

1 . 00 

.  07 

.  03 

0 

0 

.  13 

7. 73 

0 

.  10 

0 

0 

.  05 

1  .  25 

.  40 

90 

0 

0 

1 . 80 

.  30 

8. 70 

0 

.  10 

0 

5.60 

1 . 60 

2.00 

1 . 00 

0 

0 

0 

.  10 

0 

0 

0 

0 

40 

6.50 

0 

0 

0 

0 

0 

3.40 

0 

0 

0 

10 

3.00 

0 

0 

0 

0 

0 

0 

0 

14  .  10 

2  30 

0 

0 

.  50 

3.20 

0 

14.63 

0 

0 

0 

1  .  73 

20.00 

0 

0 

0 

.  10 

0 

2.20 

2  60 

0 

0 

3.70 

4.60 

2  17 

.40 

0 

0 

3.  18 

22.77 

.  50 

.  90 

10 

0 

9.50 

22.80 

1  .  86 

1 . 36 

.  04 

04 

.  63 

30.99 

6.36 

4  94 

1 . 94 

0 

76 

41.44 

0 

0 

0 

0 

0 

0 

7.33 

0 

o 

03 

3.20 

.  77 

35. 70 

0 

0 

0 

0 

8.45 

1  0 

2.00 

75.00 

0 

0 

35.00 

7.  10 

1  00 

0 

0 

80 

9.50 

25  75 

0 

0  1 

25 

2  02 

37.27 

0 

0 

0 

0 

0 

0 

0 

10  45 

0 

0 

0 

59.  10 

0 

.  10 

0 

0 

1 . 30 

43.  10 

.  05 

95 

05 

50 

.  05 

27.85 

0 

0 

0 

0 

0 

0 

.  05 

23 

0 

0 

2.40 

33.30 

05 

1  92 

.06 

0 

.  51 

42.29 

0 

1  10 

.  05 

0 

0 

48.25 

0 

0 

0 

0 

0 

44.63 

9.95 

5.50 

50 

0 

.  05 

55.05 

0 

0 

0 

0 

0 

0 

0 

14.00 

0 

10 

.  10 

14  10 

0 

7  OO 

0 

0 

0 

07. 00 

0 

0 

0 

0 

0 

91 . 05 

0 

.10 

0 

0 

0 

20.50 

0 

1  80 

0 

0 

0 

46.  20 

0 

0 

0 

0 

0 

27.67 

0 

0 

0 

0 

0 

26.50 

0 

0 

0 

0 

0 

0 

12 

MAT  DICOTYLEDON 

22 

13 

ROSETTE  DICOTYLEDON 

23 

14 

ERECT 

DICOTYLEDON 

24 

15 

NON-ROOTEO  AQUATIC 

DICOT 

25 

16 

HORSETAIL 

26 

17 

UNKNOWN  MOSS 

27 

10 

PLEUROCARPOUS  MOSS 

28 

19 

ACROCARPOUS  MOSS 

29 

20 

LEAFY 

LIVERWORT 

30 

21 

THALLOIO  LIVERWORT 

31 

9 

10 

1 1 

12 

13 

14 

.  07 

.02 

5.52 

.  23 

.  17 

1 . 30 

0 

.  03 

5.37 

63 

.  27 

5.03 

0 

.  07 

8.33 

.  37 

.  07 

1 . 90 

0 

0 

.  55 

.  65 

1 . 05 

4.75 

0 

0 

50 

0 

.  40 

4  80 

.  to 

.  10 

3.40 

3.60 

.  00 

4 . 70 

0 

0 

0 

0 

8.00 

23.10 

0 

0 

0 

3.00 

1 . 30 

0 

0 

0 

0 

0 

0 

.  10 

0 

0 

0 

0 

5.00 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

.  70 

.  60 

0 

0 

2.07 

2.73 

67 

5.50 

0 

0 

0 

0 

0 

5.30 

0 

0 

0 

0 

.  io 

.  10 

0 

.03 

.  05 

0 

.  15 

.  30 

0 

.  10 

10 

.  10 

.  20 

50 

0 

.  06 

.  73 

.  13 

.  16 

66 

0 

.  02 

.  04 

0 

.  20 

.  74 

0 

0 

0 

0 

0 

0 

.70 

.07 

1 .77 

.70 

.  20 

3.93 

0 

0 

.  50 

.  10 

.  05 

6.65 

0 

0 

0 

0 

0 

2.00 

.  10 

.  10 

1 . 60 

.  30 

.20 

2.70 

.03 

05 

5  50 

3.50 

2  38 

1  1  05 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

.  50 

.  15 

0 

0 

0 

.  70 

.  20 

0 

0 

0 

0 

0 

0 

2  35 

0 

0 

0 

0 

0 

0 

0 

03 

0 

0 

.23 

1  .  15 

0 

.  01 

04 

0 

0 

.  99 

0 

0 

0 

0 

0 

.25 

0 

0 

0 

0 

0 

.  28 

0 

.  50 

05 

.  05 

.05 

1 . 50 

0 

0 

0 

0 

0 

0 

0 

.  10 

O 

0 

0 

.  20 

0 

0 

O 

o 

0 

1  00 

0 

0 

0 

1  05 

0 

0 

0 

0 

O 

0 

0 

.  30 

0 

0 

O 

0 

0 

.  10 

0 

0 

0 

0 

0 

23 

0 

0 

0 

0 

0 

0 

0 

0 

0 

O 

0 

0 

CRUSTOSE  LICHEN 
FOLIOSE  LICHEN 
FRUTICOSE  LICHEN 
ALGA 

=  I  1  ♦  1 2  ABOVE 
=  13  ♦  14  ABOVE 
«  16  ♦  19  ABOVE 

*  20  ♦  21  ABOVE 

*  23  ♦  24  ABOVE 
DECIDUOUS  SHRUB 


t5  16 


0  . 02 

0  0 

0  .10 

0  .  05 

0  0 

0  .  20 

0  0 

0  0 

0  0 

0  0 

0  0 

0  0 

O  .  67 

0  0 

0  0 

0  . 08 

0  0 

0  .17 

0  . 82 

0  0 

O  .  30 

0  15.75 

0  10.00 

O  .10 

0  0 

0  0 

0  0 

0  0 

0  1.10 

0  0 

0  .  08 

O  .  79 

0  6.45 

O  0 

O  .  80 

O  0 

O  36.00 

O  O 

O  0 

O  0 

0  0 

03  0 

03  O 

0  0 


Table  C3  (cont’d).  Growth-form  summaries  for  all  stand  types, 


'vl 

•  A 
■  vA 


VEGETATION  TYPE  GROWTH  FORM  CODE 


17 

1  8 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

B 1 

.  08 

3.  17 

2.23 

.  08 

0 

11.77 

.  55 

4.92 

0 

3.73 

1  .47 

5.40 

.08 

5.47 

.45 

B2 

.47 

5.20 

14.53 

.  03 

0 

11.63 

1  .43 

6.50 

0 

6.00 

5.30 

19.73 

.  03 

7.93 

6.77 

B3 

.  03 

10.77 

4.63 

0 

0 

9.40 

.67 

8.43 

0 

8.70 

1 . 97 

15.40 

0 

9.  10 

.  10 

B4 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 .20 

5  80 

0 

0 

0 

.  10 

B5 

40 

0 

0 

0 

0 

1 . 30 

0 

0 

0 

.  50 

5  20 

0 

0 

0 

1 .30 

B6 

l  .50 

6.20 

24.60 

0 

.  1C 

.40 

0 

.20 

0 

7.00 

5  50 

30.80 

.  10 

.  20 

8.80 

B7 

0 

0 

.  to 

0 

0 

O 

0 

0 

0 

0 

31 . 10 

.  10 

0 

0 

3.00 

B8 

0 

0 

0 

0 

0 

0 

0 

0 

0 

3.00 

1  30 

0 

0 

0 

0 

B9 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

.  10 

0 

0 

0 

0 

BIO 

1  00 

.  20 

.20 

0 

0 

3.  10 

0 

3.00 

0 

0 

5.00 

.40 

0 

3.00 

0 

B 1  1 

0 

O 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Bl  2 

.  10 

.  20 

1  .  40 

.  10 

0 

22.40 

.  10 

1 . 70 

0 

0 

1 . 30 

1 .60 

.  10 

1 . 80 

16.40 

D  1  3 

.67 

0 

9.00 

0 

0 

.07 

0 

1 . 63 

.  03 

4.80 

6  17 

9.00 

0 

1  63 

14.63 

B  1 4 

1  00 

12.00 

6.00 

0 

0 

1 . 00 

0 

26.00 

0 

0 

5.30 

18.00 

0 

26.  OO 

20.00 

B 1  3 

.  10 

0 

2.50 

0 

0 

18.00 

.  20 

1 . 30 

0 

0 

.  20 

2.50 

0 

1 . 70 

4 . 80 

Ul 

2  65 

13  33 

13.48 

3.30 

.  03 

7.33 

.  28 

12.35 

0 

.  03 

.45 

26.83 

3.33 

12.63 

2.58 

U2 

.  30 

68.00 

31  .  00 

1 . 00 

0 

.  20 

.  30 

10.30 

.  10 

.20 

.  70 

99.00 

1 , 00 

10.80 

1 . 50 

U3 

.  59 

36.17 

31.34 

2.40 

.  03 

.21 

.  26 

6.29 

.03 

.  86 

.  81 

67.51 

2.43 

6.54 

3.26 

U4 

.  98 

45.32 

13.34 

7.02 

.02 

.  12 

.  08 

98 

04 

.  04 

.  94 

38.66 

7. 04 

1 .06 

13.24 

U5 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

U6 

I  .  03 

8  27 

11.20 

.  10 

0 

2.  57 

2.47 

5.  73 

0 

2.47 

4.  13 

19.47 

.  lo 

8.20 

7.33 

U7 

1 . 00 

57  00 

19.  10 

7.83 

0 

0 

.03 

1 . 20 

.  05 

.  60 

6.70 

76.10 

7.85 

1 . 25 

33.70 

U8 

.  10 

23.20 

17.00 

0 

0 

0 

0 

0 

0 

0 

2.00 

42.20 

0 

0 

77. 10 

U9 

.  10 

31.20 

63.10 

.20 

0 

0 

0 

.  20 

0 

1 . 90 

2  90 

94 . 30 

.  20 

.20 

8.  10 

UIO 

.55 

11.07 

10.33 

08 

0 

03 

.33 

.23 

0 

9.00 

14  22 

21 .42 

.  08 

.77 

25.73 

Ul  1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Ul? 

0 

7.53 

19  23 

45 

0 

.  05 

.  13 

2  40 

0 

0 

65 

26.80 

.45 

2.55 

16.45 

U 13 

.  10 

0 

0 

0 

0 

0 

0 

0 

0 

.  70 

.20 

0 

0 

0 

.  10 

U  1  4 

.  05 

.  10 

23 

0 

0 

0 

0 

0 

0 

0 

2.35 

.  35 

0 

0 

1  .05 

UI5 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Ml 

52 

41.30 

.  70 

.  03 

0 

03 

.03 

.  10 

1 . 58 

0 

1  38 

42.00 

.05 

.  13 

.28 

M2 

.  31 

42.21 

19.64 

39 

09 

0 

0 

03 

2.20 

.  04 

.  99 

61 . 83 

.47 

.  03 

2.04 

M3 

.  35 

39.23 

37.43 

0 

1  .  10 

0 

0 

0 

.40 

0 

.  25 

96.70 

1  .  10 

0 

1  .  15 

M4 

0 

28.02 

.  03 

0 

0 

0 

0 

0 

6.33 

0 

28 

28.05 

0 

0 

0 

MS 

.  JO 

13.55 

8.  55 

05 

0 

0 

0 

0 

0 

.  10 

1 . 53 

24.10 

.  05 

0 

15.95 

M6 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

M7 

.  10 

0 

1 . 00 

0 

0 

0 

0 

0 

0 

0 

20 

1  .  OO 

0 

0 

14.00 

MS 

1 . 00 

21 . 00 

.  20 

0 

0 

0 

0 

0 

0 

0 

1  00 

21 .20 

0 

0 

7.00 

M9 

.  05 

05 

0 

0 

0 

0 

0 

0 

0 

1 . 05 

0 

.  05 

0 

0 

0 

M  1  0 

0 

3.  70 

.  30 

10 

0 

.  10 

0 

.20 

10 

o 

.  30 

4.00 

.  10 

.20 

.  10 

111  1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

.  10 

0 

0 

0 

1 .60 

El 

0 

0 

0 

0 

0 

0 

0 

.03 

0 

0 

.23 

0 

0 

.  03 

0 

F2 

0 

.  50 

0 

0 

0 

0 

0 

0 

0 

0 

0 

.50 

0 

0 

0 

E3 

0 

100.00 

0 

0 

0 

0 

0 

0 

0 

0 

0 

100.00 

0 

0 

0 

1 

EVERGREEN  SHRUB  LT  3 CM 

12 

MAT  DICOTYLEDON 

22 

CRUSTOSE  LICHEN 

2 

EVERGREEN  SHRUB  10-30  CM 

13 

ROSETTE  DICOTYLEDON 

23 

FOLIOSE  LICHEN 

3 

DFC 1 DUOUS  SHRUB  LT  3CM 

14 

ERECT  DICOTYLEDON 

24 

FRUT 1  COSE 

L 1  CHEN 

4 

DECIDUOUS  SHRUB  310CM 

15 

NON-ROOTED  AQUATIC  OICOT 

23 

ALGA 

5 

DECIDUOUS  SHRUB  10-3QCM 

16 

HORSETAIL 

26 

*  11  ♦  12 

ABOVE 

6 

UNKNOWN  MONOCOT 

17 

UNKNOWN  MOSS 

27 

*  13  ♦  14 

ABOVE 

7 

CEASPITOSE  GRAM 1  NO ID  MONO 

18 

PLEUROCARPOUS  MOSS 

28 

*  18  ♦  19 

ABOVE 

8 

SINGLE  GRAM 1  NO  ID  MONOCOT 

19 

ACROCARPOUS  MOSS 

29 

■  20  ♦  21 

ABOVE 

9 

NON - GRAM  1  NO ID  MONOCOT 

20 

LEAFY  LIVERWORT 

30 

*  23  ♦  24 

ABOVE 

10 

1  1 

UNI' NOWN  DICOTYLEDON 

CUSHION  DlCOTYLt DON 

21 

THALLOID  LIVERWORT 

31 

DECIDUOUS 

SHRUB 

& 


»  - 


APPENDIX  D.  SUPPLEMENTARY  FLORISTICS  DATA 


$ 


Table  Dl.  Floristic  classifications  for  the  vascular  flora. 


NORTHERN  *  t m  i 

SPECIES  NAME 

PHYS 1 OGR APH I C  UNIT 

geouraph 

1  C  RANGE 

roUNG'S  ZONES 

AGROPYRON  BORE  ALE  HYPERARCT 1  CUM 

ARCT  1C 

NORTH  AMERICA 

ZONE 

2 

alopecurus  alpinus  alpinus 

ARCTIC 

CIRCUMPOLAR 

ZONE 

1 

ANOROSACE  CHAMAEJASME  LEHMANN! ANA 

ARCTIC  - 

ALPl NE 

M  NORTH  AMERICA,  ASIA, 

EUROPE 

ZONE 

2 

ANOROSACE  SEPTENTRIONAL  IS 

ARCTIC  - 

ALPINE 

CIRCUMPOLAR 

ZONE 

2 

ANEMONE  PARVI  FLORA 

ARCTIC  - 

ALPINE 

NORTH  AMERICA 

ZONE 

5 

ANEMONE  R 1 CHARDSON 1 1 

ARCTIC 

NORTH  AMERICA, 

ASIA 

ZONE 

3 

ANTENNAR 1  A  fRIESIANA  ALASKANA 

ARCTIC 

NORTH  AMERICA, 

ASIA 

ZONE 

3 

ARABIS  LTRATA  KAMMCHAT 1 CA 

ARCTIC  - 

BOREAL 

NORTH  AMERICA, 

ASIA 

ZONE 

4 

ARCTAGROSTIS  LATlfOLIA  ARUNO 1 NACE AE 

ARCT 1C 

NORTH  AMERICA, 

ASIA 

ZONE 

3 

ARCTAGROSTIS  LATlfOLIA  LATlFOLIA 

ARCTIC 

CIRCUMPOLAR 

ZONE 

1 

arctopmila  fulva 

ARCT  1C 

CIRCUMPOLAR 

ZONE 

2 

arctostaphylos  RUBRA 

ARCTIC  - 

ALPINE 

NORTH  AMERICA, 

ASIA 

ZONE 

3 

ARMERIA  MARI  TIMA  ARCTlCA 

ARCTIC  - 

ALPINE 

NORTH  AMERICA, 

ASIA 

ZONE 

2 

ARNICA  ALPINA 

ARCTIC  - 

ALPINE 

CIRCUMPOLAR 

ZONE 

3 

ARNICA  FRIGIOA 

ARCTIC  - 

ALPINE 

NORTH  AMERICA, 

ASIA 

ZONE 

3 

ARTEMISIA  ARCTlCA  ARCTlCA 

ARCTIC  - 

ALPINE 

NORTH  AMERICA. 

ASIA 

ZONE 

2 

ARTEMISIA  BOREALIS 

ARCTIC  - 

ALPINE 

CIRCUtf>0  LAR 

ZONE 

5 

ARTEMI SIA  GLOMERATA 

ARCTIC  - 

ALPINE 

NORTH  AMERICA, 

ASIA 

ZONE 

3 

ARTEMISIA  TILESI 1  TILES! 1 

ARCTIC 

NORTH  AMERICA, 

ASIA 

ZONE 

2 

ASTER  SIBIRICUS 

ARCTIC  - 

ALPINE 

NORTH  AMERICA, 

ASIA 

ZONE 

3 

ASTRAGALUS  ABORIGINE 

ARCTIC 

NORTH  AMERICA 

ZONE 

3 

astragalus  alpinus 

ARCTIC  - 

ALPINE 

CIRCUMPOLAR 

ZONE 

2 

ASTRAGALUS  UMBELLATUS 

ARCTIC 

NORTH  AMERICA, 

ASIA 

ZONE 

2 

BOYKINIA  RICHAROSONI 1 

ARCTIC 

NORTH  ME  ST  AMERICA 

ZONE 

3 

BRAYA  PILOSA 

COASTAL 

NORTH  AMERICA, 

ASIA 

ZONE 

3 

BRAYA  PURPURASCENS 

arctic 

CIRCUMPOLAR 

ZONE 

2 

BROMUS  P UMPELL 1  ANUS  ARCTlCUS 

ARCTIC 

NORTH  AMERICA, 

ASIA 

ZONE 

3 

BUPLEURUM  TRIRAOIATUM 

ARCTIC  - 

ALPINE 

NORTH  AMERICA, 

ASIA 

ZONE 

3 

CALAMOGROSTI S  NEGLECTA 

arctic  - 

BOREAL 

CIRCU*»OLAR 

ZONE 

3 

CALTHA  PALUSTRIS  ARCTlCA 

ARCTIC  - 

ALPINE 

M  NORTH  AMERICA,  ASIA, 

EUROPE 

ZONE 

2 

CAMPANULA  UNI  FLORA 

ARCTIC  - 

ALPINE 

CIRCUMSOLAR 

ZONE 

2 

CARDAMINE  0 1 G 1  TATA 

ARCTIC 

NORTH  AMERICA, 

ASIA 

ZONE 

2 

CARDAMINE  PRATENSlS  ANGUST  1  FOL  1 A 

ARCTIC 

CIRCUMSOLAR 

ZONE 

2 

CAREX  AQUATILIS 

ARCTIC  - 

ALPINE 

CIRCUMPOLAR 

ZONE 

2 

CAREX  ATROFUSCA 

ARCTIC  - 

ALPINE 

CIRCUMSOLAR 

ZONE 

4 

CAREX  BIGELOWII 

ARCTIC  - 

ALPINE 

CIRCUMPOLAR 

ZONE 

3 

CAREX  CHORDORRHIZA 

ARCTIC 

CIRCUMSOLAR 

ZONE 

4 

CAREX  KRAUSE  1 

ARCTIC  - 

ALPINE 

CIRCUMPOLAR 

ZONE 

3 

CAREX  MARINA 

COASTAL 

CIRCUISOLAR 

ZONE 

3 

CAREX  MARI  TIMA 

ARCTIC  - 

ALPINE 

CIRCUMPOLAR 

ZONE 

2 

CAREX  MEMBRANACEA 

ARCTIC 

NORTH  AMERICA, 

ASIA 

ZONE 

3 

CAREX  Ml SANORA  Ml  SANDRA 

ARCTIC  - 

ALPINE 

CIRCUMPOLAR 

ZONE 

2 

CAREX  RARI  FLORA 

ARCTIC 

CIRCUMSOLAR 

ZONE 

3 

CAREX  ROTUNOATA 

ARCTIC 

CIRCUMPOLAR 

ZONE 

4 

CAREX  RUPESTRIS 

ARCTIC  - 

ALPINE 

circumsolar 

ZONE 

2 

CAREX  SAXATILIS  LAXA 

ARCTIC  - 

ALPINE 

CIRCUMPOLAR 

ZONE 

2 

CAR  EX  SCIRPOIOEA 

ARCTIC  - 

ALPINE 

NORTH  AMERICA 

ZONE 

5 

CAREX  SUBSPATMACEA 

COASTAL 

CIRCUMPOLAR 

ZONE 

3 

CAREX  URSINA 

COASTAL 

CIRCUMSOLAR 

ZONE 

1 

CAREX  VAGINATA 

ARCTIC  - 

ALPINE 

CIRCUMPOLAR 

ZONE 

4 

CASS  1  OPE  TETRAGONA  TETRAGONA 

ARCTIC 

CIRCUMPOLAR 

ZONE 

2 

CASTILLEJA  CAUDATA 

ARCTIC 

NORTH  AMERICA, 

ASIA 

ZONE 

3 

CERASTIUM  BEER  1 NG 1  AHUM  BEER  1 NG 1 ANUM 

ARCTIC  - 

ALPINE 

NORTH  AMERICA, 

ASIA 

ZONE 

2 

CERASTIUM  BEER  1 NG 1  AN UM  GRANOIFLORUM 

ARCTIC 

NORTH  AMERICA, 

ASIA 

ZONE 

3 

CERASTIUM  JENISEJENSE 

ARCTIC 

NORTH  AMERICA, 

ASIA 

ZONE 

2 

chrysanthemum  BIPINNATUM  BIPINNATUM 

ARCTIC 

NORTH  AMERICA, 

ASIA 

ZONE 

3 

CHRYSANTHEMUM  integrifolium 

ARCTIC 

NORTH  AMERICA 

ZONE 

3 

ChRYSOSPLENI UM  TETRANORUM 

ARCTIC 

CIRCUMSOLAR 

ZONE 

2 

COCHLEARIA  OFFICINALIS  ARCTlCA 

coastal 

CIRCUMSOLAR 

ZONE 

2 

COL POD  1 UM  YAHL 1  AN  UM 

ARCTIC 

CIRCUMSOLAR 

ZONE 

2 

DESCHAM^SlA  CAESPITOSA  OR  1  ENT AL 1  S 

ARCTIC 

NORTH  AMERICA, 

ASIA 

ZONE 

2 

OESCUR 1  AN  1 A  SOPH  1 0 1 DE  S 

ARCTIC 

CIRCUMSOLAR 

ZONE 

3 

DOOECATHEON  FRlGlDUM 

ARCTIC 

NORTH  nest  AMERICA 

ZONE 

3 

DR  ABA  ALPINA 

ARCTIC  - 

ALPINE 

CIRCUMPOLAR 

ZONE 

1 

DRABA  BOREALIS 

COASTAL 

NORTH  AMERICA, 

ASIA 

ZONE 

4 

DRABA  CINEREA 

ARCTIC  - 

ALPINE 

CIRCUMSOLAR 

ZONE 

3 

ORABA  CORYMBOSA 

ARCTIC 

Cl RCUMPOLAR 

ZONE 

1 

DRABA  GLABELLA 

ARCTIC  - 

ALPINE 

CIRCUMSOLAR 

ZONE 

3 

ORABA  LACTEA 

ARCTIC 

CIRCUMPOLAR 

ZONE 

2 

DRABA  LONGIPES 

ARCTIC 

NORTH  NEST  AMERICA 

ZONE 

3 

DRY AS  INTEGRI FOLIA  INTEGRI FOLIA 

ARCTIC  - 

ALPINE 

NORTH  AMERICA 

ZONE 

l 

DUPONT  1  A  FI  SHERI 

COASTAL 

CIRCUMSOLAR 

ZONE 

l 
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Table  D1  (cont’d).  Floristic  classifications  for  the  vascular  flora. 


NORTON  .  * 

SPECIES  NAME  phyS  iOGP*Ph  >C  UNIT  GEOGRAPHIC  RanGE  'O'jNG’S  ZONES 


ELYMUS  ARENARIUS  MOLLIS  V 1 L LOS  1 SS 1  MU S 

ARCTIC 

NORTH  AMERICA,  ASIA 

ZONE 

3 

EPILOPtUM  DAVURICUM  ARCT 1  CUM 

ARCTIC 

- 

ALPINE 

CIRCUFFOLAR 

ZONE 

4 

EP  1  LOS  1  UM  LATlfOLI  UM 

ARCTIC 

- 

ALPINE 

circumpolar 

ZONE 

2 

EOUISETUM  ARVENSE 

ARCT 1C 

- 

BOREAL 

circuifolar 

ZONE 

2 

EOUISETUM  SCIRPOIOES 

ARCTIC 

- 

BOREAL 

CIRCUMPOLAR 

ZONE 

3 

EOUISETUM  VAR  1  EGA T UM 

ARCTIC 

- 

boreal 

circumpolar 

ZONE 

2 

ERIGERON  ERIOCEPHALUS 

ARCTIC 

CIRCUMPOLAR 

ZONE 

2 

ERIGERON  HUMILIS 

ARCTIC 

- 

ALPINE 

circumpolar 

ZONE 

3 

ERIGERON  HYPER80REUS 

ARCTIC 

- 

alpine 

north  nest  AMERICA 

ZONE 

4 

ERIOPNORUM  ANGUSTIFOLI UM  SUBARCTICUM 

ARCTIC 

- 

ALPINE 

CIRCUIFOLAR 

ZONE 

2 

ERIOPHORUM  CALUTRIX 

ARCTIC 

- 

ALPINE 

Cl rcumpolar 

ZONE 

3 

ERIOPHORUM  RUSSEOll* 

ARCTIC 

- 

ALPINE 

C!RCU*»OLAR 

ZONE 

5 

ERIOPNORUM  SCHEuCHZERI  SChEuCRZERI 

ARCTIC 

CIRCUMPOLAR 

ZONE 

2 

ERIOPHORUM  TRISTE 

ARCT  1C 

circuffolar 

ZONE 

1 

ERIOPHORUM  VAGINATUM 

ARCTIC 

- 

BOREAL 

Cl RCUMPOLAR 

ZONE 

3 

ERITRICHUM  ARETlOlDES 

ARCT  1C 

- 

ALPINE 

NORTH  AMERICA,  ASIA 

ZONE 

2 

ERYSIMUM  PALLASSI 1 

ARCTIC 

- 

alpine 

CIRCUMPOLAR 

ZONE 

2 

EUTREMA  EOMAROSII 

ARCTIC 

- 

ALPl NE 

CIRCUMPOLAR 

ZONE 

2 

FESTUCA  BAFFiNENStS 

ARCTIC 

- 

alpine 

Cl rcumpolar 

ZONE 

1 

F6STUCA  BRACHYPHYLLA 

ARCTIC 

- 

ALPINE 

CIRCUFFOLAR 

ZONE 

2 

FESTUCA  OVINA  ALASKENSIS 

ARCTIC 

- 

ALPINE 

NORTH  WEST  AMERICA 

ZONE 

4 

FESTUCA  RUBRA 

ARCTIC 

- 

boreal 

CIRCUFFOLAR 

ZONE 

3 

GENT  1  ANA  PROSTRATA 

ARCTIC 

- 

ALPINE 

N  NORTH  AMERICA,  ASIA,  EUROPE 

ZONE 

4 

GENT  1  ANELLA  PROPINQUA  PROPINQUA 

ARCTIC 

- 

ALPINE 

NORTH  AMERICA 

ZONE 

4 

H ED YS ARUM  ALPINUM  AMERICANUM 

ARCTIC 

- 

ALPINE 

NORTH  AMERICA,  ASIA 

ZONE 

3 

HEDYSARUM  MAQ<I  N2I  1 

ARCTIC 

- 

BOREAL 

NORTH  AMERICA 

ZONE 

3 

hierochloe  alpina 

ARCTIC 

- 

ALPINE 

circumpolar 

ZONE 

2 

HlEROCHLOE  PAUCl flora 

ARCTIC 

NORTH  AMERICA,  ASIA 

ZONE 

2 

HIPPURIS  TETRAPYLLA 

COASTAL 

CIRCUMPOLAR 

ZONE 

3 

HIPPURIS  VULGARIS 

ARCTIC 

- 

boreal 

CIRCUMPOLAR 

ZONE 

5 

HONCKENYA  PEPLOIDES  PEPLOlOES 

COASTAL 

CIRCUFFOLAR 

ZONE 

3 

JUNCUS  ARCTICUS  ALASKANUS 

ARCTIC 

- 

ALPINE 

NORTH  AMERICA,  ASIA 

ZONE 

3 

JUNCUS  BIGLUMIS 

ARCTIC 

- 

ALPINE 

CIRCUFFOLAR 

ZONE 

1 

JUNCUS  CASTANEUS  CASTANEUS 

ARCTIC 

- 

ALPINE 

circumpolar 

ZONE 

3 

JUNCUS  CASTANEUS  LEUCOCHLAMYS 

ARCT  1C 

- 

AL  P  1  N  E 

NORTH  AMERICA,  ASIA 

ZONE 

5 

JUNCUS  TRIGLUMIS  ALBESCENS 

ARCTIC 

- 

ALPINE 

NORTH  AMERICA,  ASIA 

ZONE 

3 

K08RESIA  MYOSUROIOES 

ARCTIC 

- 

ALPINE 

ClRCUFFO  LAR 

ZONE 

2 

KO0RESIA  SIBIRICA 

ARCTIC 

- 

ALPINE 

NORTH  AMERICA,  ASIA 

ZONE 

3 

KOENIG IA  ISLANOICA 

ARCTIC 

- 

ALPINE 

CIRCUFFOlAR 

ZONE 

3 

LA60TIS  GLAUCA  MINOR 

ARCTIC 

NORTH  AMERICA,  ASIA 

ZONE 

5 

LEOUM  palustre  oecumbens 

ARCTIC 

- 

BOREAL 

NORTH  AMERICA,  ASIA 

ZONE 

3 

LESQUERELLA  ARCTICA  ARCTlCA 

ARCTIC 

NORTH  AMERICA 

ZONE 

2 

LIOYOIA  SEROTINA 

ARCTIC 

- 

ALPINE 

W  NORTH  AMERICA,  ASIA,  EUROPE 

ZONE 

2 

LUPINUS  ARCTICUS 

ARCTIC 

NORTH  AMERICA 

ZONE 

3 

LUZULA  ARCTICA 

ARCT  1C 

C1RCUMPO  LAR 

ZONE 

1 

LUZULA  CONFUSA 

ARCTIC 

- 

ALPINE 

CIRCUMPOLAR 

ZONE 

1 

LUZULA  KJELLMANIANA 

ARCTIC 

NORTH  AMERICA,  ASIA 

ZONE 

2 

LUZULA  MULTIFLORA 

ARCTIC 

- 

BOREAL 

CIRCUMPOLAR 

ZONE 

4 

LYCOPODIUM  SELAGO  APPRESSUM 

ARCTIC 

- 

ALPINE 

CIRCUMPOLAR 

ZONE 

2 

MERTENSIA  MAR  1 T IMA  MARI T IMA 

COASTAL 

EASTERN  NORTH  AMERICA 

ZONE 

2 

Ml  NUART  1  A  ARCTICA 

ARCTIC 

- 

ALPINE 

NORTH  AMERICA,  ASIA 

ZONE 

5 

Ml NUART 1 A  ROSSI  1 

ARCTIC 

- 

ALPINE 

NORTH  AMERICA 

ZONE 

2 

Ml  NUART  1  A  RUBELLA 

ARCTIC 

- 

ALPINE 

CIRCUFFOLAR 

ZONE 

1 

orthilia  SECUNDATA  08TUSATA 

ARCTIC 

- 

BOREAL 

circumpolar 

ZONE 

4 

OXYRIA  OIGYNA 

ARCTIC 

- 

ALPINE 

circuffolar 

ZONE 

1 

OXYTROPIS  ARCTICA 

ARCTIC 

NORTH  AMERICA,  ASIA 

ZONE 

2 

OXYTROPIS  BOREALIS 

ARCT 1C 

NORTH  AMERICA,  ASIA 

ZONE 

3 

OXYTROPIS  CAFFESTRIS  GRACILIS 

ARCTIC 

- 

ALPINE 

NORTH  AMERICA 

ZONE 

3 

OXYTROPIS  CAMPESTRIS  JOROALL! 

ARCTIC 

- 

ALPINE 

NORTH  WEST  AMERICA 

ZONE 

3 

OXYTROPIS  OEFLEXA  FOLIOLOSA 

ARCTIC 

- 

alpine 

NORTH  AMERICA 

ZONE 

3 

OXYTROPIS  MAYDELL 1  ANA 

ARCTIC 

NORTH  AMERICA,  ASIA 

ZONE 

3 

OXYTROPIS  NIGRESCENS  BRYOPHILA 

ARCTIC 

- 

alpine 

NORTH  AMERICA,  ASIA 

ZONE 

2 

PAPAVER  LAPPONICUM  OCC 1  DENT  ALE 

ARCTIC 

CIRCUMPOLAR 

ZONE 

1 

PAPAVER  MACOUNI | 

ARCTIC 

NORTH  AMERICA,  ASIA 

ZONE 

2 

PARNASSIA  KOTZEBUE  1 

ARCTIC 

- 

alpine 

NORTH  AMERICA,  ASIA 

ZONE 

3 

PARRYA  NUDICAULIS  NUOlCAULIS 

ARCTIC 

- 

alpine 

NORTH  AMERICA,  ASIA 

ZONE 

2 

PARRYA  NUDICAULIS  S EPTENTR 1 ONAL  1  S 

ARCT  1C 

NORTH  AMERICA,  ASIA 

ZONE 

3 

PEDICULARI S  CAPITATA 

ARCTIC 

- 

ALP  1 NE 

circumpolar 

ZONE 

2 

PED ICULARI S  HIRSUTA 

ARCTIC 

EASTERN  NORTH  AMERICA 

ZONE 

1 

PEOICULAR1S  LANATA 

ARCTIC 

- 

alpine 

NORTH  AMERICA,  ASIA 

ZONE 

2 

PEDICULARI S  LANGSDORFFII  ARCTICA 

ARCTIC 

- 

alpine 

NORTH  AMERICA,  ASIA 

ZONE 

2 

PEDICULARI S  SUOETlCA  AlBOLABI  ATA 

ARCTIC 

NORTH  AMERICA,  ASIA 

ZONE 

2 

P£0 1 CULARl  S  SUOETlCA  INTERIOR 

ARCTIC 

- 

alpine 

NORTH  WEST  AMERICA 

ZONE 

3 

PEOICULARIS  VERTICILLATA 

ARCTIC 

- 

alpine 

W  NORTH  AMERICA,  ASIA,  E'J»OP£ 

ZOHE 

3 

PETASl TES  FRIGIDUS 

ARCT  1C 

- 

BOREAL 

W  NORTH  AMERICA,  ASIA,  EUROPE 

ZONE 

3 

PM1PPSIA  ALGIDA 

ARCTIC 

- 

ALPINE 

CIRCUMPOLAR 

ZONE 

l 

PLEUROPOGON  SA0INE l 

ARCTIC 

circumpolar 

ZONE 

1 
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Table  D1  (cont’d) 


NORTHERN  _  M 

SPECIES  NAME  pmy$  1 0GB  APM  iC  UNIT  GEOGRAPHIC  RANGE  'OUNG’S  ZOnE 


POA  ALPIGEHA 

ARCTIC 

Cl RCUMPOLAR 

ZONE 

1 

poa  ARCTICA 

ARCTIC 

- 

ALP  1  NE 

ClRCU^OLAR 

ZONE 

1 

POS  GlAUCA 

ARCTIC 

- 

alpine 

Cl RCUMPOLAR 

ZONE 

3 

POA  MALACAnTHA 

ARCTIC 

NORTH  AMERICA,  ASIA 

ZONE 

2 

POA  PRATENSIS 

ARCTIC 

- 

boreal 

CIRCUMPOLAR 

ZONE 

4 

POL  EMON  1  UM  ACUTlFLORUM 

ARCT  IC 

- 

alpine 

N  NORTH  AMERICA,  ASIA,  EUROPE 

ZONE 

2 

PQL6M0NIUM  borealE 

ARCTIC 

• 

ALPINE 

Cl RCUMPOLAR 

ZONE 

2 

POLYGON  UM  0ISTORTA  PLUMOSUM 

ARCTIC 

- 

ALPI NE 

NORTH  AMERICA,  ASIA 

ZONE 

2 

POLYGONUM  VIVIPARUM 

ARCTIC 

- 

ALPINE 

CIRCUMPOLAR 

ZONE 

2 

POTENT  1 1 LA  HOOKER  1  ANA  HOOKER! ANA 

ARCTIC 

- 

ALPINE 

NORTH  AMERICA,  ASIA 

ZONE 

5 

POTENT  1 LLA  HYPARCTlCA 

ARCTIC 

Cl RCUMPOLAR 

ZONE 

1 

potentilla  palustris 

ARCT  IC 

- 

BOREAL 

NORTH  AMERICA,  ASIA 

ZONE 

4 

potentilla  p ulche lla 

coastal 

Cl RCUMPOLAR 

ZONE 

2 

potentilla  uniflora 

ARCTIC 

- 

ALPINE 

NORTH  AMERICA,  ASIA 

ZONE 

2 

PRIMULA  BOREALIS 

COASTAL 

NORTH  AMERICA,  ASIA 

ZONE 

2 

PuCC 1  NELL  1  A  ANOERSONII 

COASTAL 

EASTERN  NORTH  AMERICA 

ZONE 

2 

PUCCI  NELL  1 A  ANGUSTATA 

COASTAL 

Cl RCUMPOLAR 

ZONE 

1 

PUCCI  NELLI  A  PHRYGANOOES 

COASTAL 

ClRCUt^OLAR 

ZONE 

2 

PYROLA  GRAND  1  FLORA 

ARCTIC 

- 

boreal 

Cl RCUMPOLAR 

ZONE 

3 

RANUNCULUS  GMELINI  GMELINI 

ARCTIC 

- 

boreal 

NORTH  AMERICA,  ASIA 

ZONE 

2 

RANUNCULUS  HYPERBOREUS  hYPERBOREUS 

ARCTIC 

- 

ALPINE 

Cl  RCUMPOLA'* 

ZONf 

2 

RANUNCULUS  N 1 VAL 1 5 

ARCT  IC 

C 1  RCU*^0‘.AR 

ZONE 

2 

RANUNCULUS  PALLASII 

ARCTIC 

Cl RCUMPOLAR 

ZONE 

2 

RANUNCULUS  PEOATIFIOUS  AFFINIS 

ARCTIC 

- 

ALP  1 NE 

circu^olar 

ZONE 

2 

RANUNCULUS  TRICMOPHYLLUS  ERAOICATUS 

arctic 

- 

boreal 

Cl RCUMPOLAR 

ZONE 

3 

RU8US  CHAMAEMORUS 

ARCTIC 

- 

boreal 

CIRCUMPOLAR 

ZONE 

3 

SAGINA  INTERMEDIA 

ARCTIC 

CIRCUMPOLAR 

ZONE 

2 

SALIX  ALAXENSIS  ALAXENSIS 

ARCT  IC 

NORTH  AMERICA,  ASIA 

ZONE 

5 

$ALIX  ARCTICA 

ARCTIC 

- 

alpine 

CIRCUMPOLAR 

ZONE 

1 

SAL  IX  ARCTOPMI LA 

ARCTIC 

EASTERN  NORTH  AMERICA 

ZONE 

2 

SALIX  BRACHYCARPA  N 1 PMOCLAQA 

ARCTIC 

NORTH  WEST  AMERICA 

ZONE 

3 

SAL  IX  GLAUCA 

ARCTIC 

- 

ALPINE 

CIRCUMPOLAR 

ZONE 

3 

SALIX  LANATA  RICHARDSON II 

ARCTIC 

Cl RCUMPOLAR 

ZONE 

3 

SALIX  OVAL  1  FOLIA  OVAL  1  FOLIA 

COASTAL 

NvRTH  AMERICA,  ASIA 

ZONE 

2 

SALIX  PMLEBOPMYLLA 

ARCTIC 

NORTH  AMERICA,  ASIA 

ZONE 

2 

SALIX  PLAN  1 FOL 1  A  PULCHRA  PULCHRA 

ARCT  IC 

NORTH  AMERICA,  ASIA 

ZONE 

2 

SALIX  RETICULATA  RETICULATA 

ARCTIC 

- 

alpine 

CIRCUMPOLAR 

ZONE 

3 

SALIX  ROTUNDIFOLIA  ROTUNOIFOLIA 

ARCTIC 

NORTH  WEST  AMERICA 

ZONE 

2 

SALIX  SPHENOPHYLLA 

ARCTIC 

- 

alP'ne 

NORTH  AMERICA,  ASIA 

ZONE 

3 

SAUSSUREA  ANGUSTI  FOLIA 

ARCTIC 

NORTH  WEST  AMERICA 

ZONE 

3 

SAXIFRAGA  BRONCHIAL  IS  FUNSTONII 

ARCTIC 

- 

ALPINE 

NORTH  AMERICA,  ASIA 

ZONE 

2 

SAXIFRAGA  CAESPITOSA 

ARCTIC 

- 

alpine 

CIRCU*>OLAR 

ZONE 

l 

SAXIFRAGA  CERNUA 

ARCTIC 

- 

alpine 

CIRCUMPOLAR 

ZONE 

1 

SAXIFRAGA  FOUOLOSA 

ARCTIC 

- 

ALPINE 

CIRCU^OLAR 

ZONE 

2 

SAXIFRAGA  H1ERACIF0LIA 

ARCTIC 

- 

Alpine 

CIRCUMPOLAR 

ZONE 

2 

SAXIFRAGA  HIRCULUS  PROPlNQUA 

ARCTIC 

- 

ALPINE 

CIRCUMPOLAR 

ZONE 

l 

SAXIFRAGA  NELSONIANA 

ARCTIC 

- 

ALPINE 

NORTH  AMERICA.  ASIA 

ZONE 

2 

SAXIFRAGA  OPPOSITI FOL 1  A  OPPOS 1 T 1 FOL 1  A 

ARCTIC 

- 

ALPINE 

CIRCUt^OLAR 

ZONE 

1 

SAX  1  FRAGA  R1  VULARIS 

ARCTIC 

- 

ALPINE 

CIRCUMPOLAR 

ZONE 

l 

SAXIFRAGA  TRI  CUSP  1  DATA 

ARCTIC 

- 

ALPINE 

NORTH  AMERICA 

ZONE 

2 

SEOUM  ROSEA  INTEGRI FOLIUM 

ARCTIC 

- 

ALPINE 

NOPTH  AMERICA,  ASIA 

ZONE 

3 

SENECIO  ATROPURPUREUS  FRIGIDUS 

ARCT  IC 

NORTH  AMERICA,  ASIA 

ZONE 

2 

SENECIO  CONGESTUS 

ARCTIC 

- 

boreal 

Cl RCUMPOLAR 

ZONE 

2 

SENECIO  MYPER80REALIS 

ARCTIC 

NORTH  WEST  AMERICA 

ZONE 

3 

SENECIO  RESEOIFOLIUS 

ARCTIC 

- 

ALPINE 

NORTH  AMERICA,  ASIA 

ZONE 

3 

SILENE  ACAULIS 

ARCTIC 

- 

ALPINE 

EASTERN  NORTH  AMERICA 

ZONE 

1 

SILENE  INVOLUCRATA 

ARCTIC 

- 

ALPINE 

CIRCUMPOLAR 

ZONE 

2 

SILENE  NAHLBERGEL LA  ARCTICA 

ARCTIC 

- 

ALPINE 

CIRCUW’OLAR 

ZONE 

2 

SPARGANIUM  HYPERBOREUM 

ARCTIC 

Cl RCUMPOLAR 

ZONE 

4 

STELLAR! A  EONARDSI  1 

ARCT  IC 

CIRCU«*>OLAR 

ZONE 

1 

STELLAR  1  A  HUMIFUSA 

COASTAL 

CIRCUMPOLAR 

ZONE 

2 

stellaria  laeta 

ARCTIC 

- 

ALPINE 

NORTH  AMERICA,  ASIA 

ZONE 

1 

TARAXACUM  CERATOPHORUM 

ARCTIC 

- 

alpine 

CIRCUMPOLAR 

ZONE 

2 

TARAXACUM  PHYMATOCARPUM 

ARCT  IC 

NORTH  AMERICA 

ZONE 

2 

thalictrum  alpine 

ARCTIC 

- 

alpine 

CIRCUMPOLAR 

ZONE 

3 

THLASPI  ARCTICUM 

ARCT  IC 

NORTH  WEST  AMERICA 

ZONE 

3 

TOFI ELOI A  PUSI lla 

ARCTIC 

- 

ALPINE 

CIRCUMPOLAR 

ZONE 

3 

TRISETUM  SPICATUM 

ARCTIC 

- 

ALPINE 

CIRCU^OLAR 

ZONE 

2 

uTricularia  vulgaris  macrorhiza 

ARCTIC 

- 

BOREAL 

NORTH  AMERICA 

ZONE 

4 

VACCINIUM  UUGINOSUM  MlCROPHYLLUM 

ARCTIC 

- 

alpine 

CIRCUMPOLAR 

ZONE 

3 

VACCINIUM  V 1 T 1 S-l DAE A  MINUS 

ARCTIC 

- 

boreal 

CIRCUMPOLAR 

ZONE 

3 

VALERIANA  CAPlTATA 

ARCTIC 

- 

alpine 

NORTH  AMERICA,  ASIA 

ZONE 

2 

XI LHELMSI A  PHYSOOES 

ARCTIC 

NORTH  AMERICA,  ASIA 

ZONE 

3 
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